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TO THE 


Moſt Reverend F ather in Gop, 
TM OM A 8. 
Lord Archbiſhop of CAN TER BURY, 
Primate of All ENGLAND, &c. 


The Surviving TzusrER of the Honourable 1 
Mr. BOQYLE's LecTuREs. 4 


May it pleaſe Your Graces, 

x 4 | MAV juſtly put theſe Lec- 
! TURES under your GRaACE's 
Patronage, their Pablication 
being wholly owing to You : 
for having the Honour to be 
a Member of the Rov Al So- . 
CIETY, as well as a Divine, I was minded to 

try what I could do towards the Improvement 

of Philoſopbical Matters to Theological Ules ; 


and accordingly laid a Scheme of what I 
| A 2 have 
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iv The DrpfcATION. 
have here Publiſhed a Part of; and when I 
had little elſe to do, I drew up what I had 


to ſay, making it rather the diverting Exer- 


ciſes of my leiſure Hours, than more ſerious 
Theological Studies. This Work (although I 
made a conſiderable - Progreſs in it at firſt, 
whilſt a Novelty, yet) having no Thoughts 


of Publiſhing, I laid aſide, until your GRacz, 


being informed of my Deſign by ſome of my 
Learned Friends, both of the Clergy and 
Laity, was pleaſed to call me to the unex- 
ace Honour of Preaching Mr. Boyle's 


LecTuREs: An Honour I was little aware 
of in my Country Privacy, and not much 
acquainted with Perſons in High Stations, 


and not at all particularly with your GR ace. 
So that therefore as it pleaſed Your GRACE, 
not only to confer an unſought profitable 
Honour upon me (a Stranger) but alſo tocon- 


tinue it for two Years, out of Your good 


Qpinion . of my Performance, in ſome Mea- 
ſure, anſwering Mr. Boyles End; ſo ] can do 


no leſs than make this Publick, grateful Ac- 


knowledgment of Your GRACE's great and 
unexpected F avour, 


But it is not myſelf alone, but the whole 
LECTURE alſo is beholden to Your Gr ace's 
kind and pious Endeavours. It was You that 
encouraged this Noble Charity, and aſſiſted 
jn the Settlement of it, in the Honourable 

Founder's 
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The DEDICATION, y 
Founder's Life- time; and Since his Death, it 


was You that procured a more certain Salary 


for the LES TUR ERS, paid more nn 
and duly than i it was before®, 


Theſe — as I myſelf have been a 
Sharer of, ſo I ſhould be very ungrateful, 
ſhould I not duly acknowledge, and repay 


a. to * 


It may not only gratify the Reader's Curioſity, but alſo 
be of Uſe for preventing Encroachments in Time to come, to 
give the following Account of Mr. Beyles Lectures. 

Mr. Boyle, by a Codicil, dated July the 28th, 1691, and 
annexed to his Will, charged his Mefſuage, or Dwelling- 
Houſe, in St. Michael's Crooked: Lane, London, with the Pay- 
ment of the clear Yearly Rents and Profits thereof to ſome 
Learned Divine in London, or within the Bills of Mortality, 
to be Elected for a Term not exceeding Three Years, by his 
Grace the preſent Lord Archbiſhop of Canterbury (then Dr. 
Teniſon) Sir Henry Aſhurft, Sir Job Rotherbam, and Jobn Eve« 
Hy, Eſq. The Buſineſs he appointed thoſe Lectures for, was, 
among others, To be ready to ſatisfy real Seruples, and to an- 
fawer ſuch new Objefions and Difficulties as might be flarted, to 
which good Anſwers had not been made. And alſo, To Preach 
Eight Sermons in the Year ; viz. the firſt Monday, of January, 
February, March, April, a May; and of September, Odo- 
ber, and November. The Subject of theſe Sermons was to be, 
The Proof of the Cbriſtian Religion again Notorious Infidel: ; 
viz. Atheifls, Pagans, eau, and Mabometans; mat de- 
Scending lower to any Controverſies that are among Chriſtians 
themſelves, But by reaſon the Lecturers were ſeldom continued 
above a Year, and that the Houie ſometimes ſtood empty, and 
Tenants brake, or failed in due Payment of their Rent, 
therefore the Salary ſometimes remained long unpaid, or could 
not be gotten without ſome Difficulty : To remedy which In- 
convenience, his preſent Grace of Canterbury procured aYearly 
Stipend of gol. to be paid Quarterly for Ever, charged upon 
a Farm in the Pariſh of Brill, in the County of Bucks : Which 
Stipend- is N very duly paid, when demanded, with- 
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with my repeated Thanks and good Withes. 
And that the Infinite Rewarder of Well- do- 
ing, may give Your GRACE a plentiful Re- 
ward of theſe, and Your many other, both 


Publick and Private, xs rec 18 the 
| _ Wiſh of 


| fes 
Your GRACE's 
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8 the Noble Founder of the Lec 
3 TURES I have had the Honour of 
preaching, um d great Improver 
of Natural Knowledge, 5, in all 
REAR Probability, ht did it out fa pious 
End, at well as in Purſuit of bis Genius. Fo- 
it was his ſettled Opinion, that nothing tended 
more t cultivate true Religion and Piety in a 
Man's Mind, than a thorough Skill in Philaſophy. 
Aud ſut Effet it manifeftly had in him, as it 
evident from divers of his publiſhed Pie cer; 
from his conſtunt Deportment 
in hever mentioning the Name , os 
of God without a Pauſe, and ,,,, 1 5 * 
viſible Stop in his Diſcourſe; a 
and from the noble Foundation of his Lectures 
for the Honour of Gob, and the generous Sti- 
bend he allowed for the on. | 
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And foraſmuch as bis Lectures were appointed 


„ ll bois, .bin fer the Proof of the 


Will. Chriſtian Religion againſt A- 


ttheiſts and other - notorious 


Infidels, I thowght, when I had the Honour to 
be made his Lecturer, that I could not better. 


come up to bis Intent, than to attempt a Demon- 
firation of the Being and Attributes of Go p, 


in what I may call Mr. Boyle's own, that is, a 
Phyſico- Theological Way. And, befides that, 
as it was for this very Service that I was called 
to bis Honour, I was the more induced to follow 
this Method, by reaſon none of my Learned and 
ingenious Predeceſſors in theſe Lectures bave done 
it on purpoſe, but only caſually, in a tranſient 
piece-meal Manner; they having made it their 
Buſineſs to prove the Great Points of Cbriſtia- 
nity.in another Way, which they have accord- 
:ngly admirably done. But conſidering what our 
Honourable Founder's Opinion was of Na- 
tural Knowledge, and that lis Intent was, 
that thoſe Matters, by paſſing through divers 
Hands, and by being treated of in different 
Methods, ſhould take in moſt of what could be 


| faid upon the Subject; I hope my Per formance 


may be acceptable, although one of the meaneſt. 

As for others, who have before me done ſome- 
ing of this kind, as Merſenne on Geneſis; 
Dr. Cockburne #n bis Eſſays; Mr. Ray in his 
Wiſdom of Go, Sc. and I may add tbe fir ſt 
of Mr. Boyle Lecturers, the moſt learned Dr. 
Bently, in bis Boyle's Lectures, the eloquent 


Archbiſhop of Cambray (avid, I bear, the inge- 


Nious 
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nious Monſieur Perault hath ſomething of this 
Kind, but never ſaw it T ſay, as to theſe learn- 
ed and ingenious Authors, as the Creation is an 

| ample Subject, ſo I induſtriouſly endeavoured to 
4 avoid doing over again what they be fore bad done, 
4 aud for that - Reaſon did not, for many Years; 
|. read their Books, until I had finiſhed my own. 
But when I came to» compare what each of us 
had done, I found myſelf in many Things to have 
been anticipated by ſome or other of them, eſþe- 
cially by my Friend, the late Great Mr. Ray. 
And therefore in ſome Places I ſhorten'd my Diſ- 
courſe,” and referred to them; and in a' few o- 
thers, where the Thread of my Diſcourſe would 
have been interrupted, I have made uſe of their 
Authority, as the beſt Judges; as of Mr. Ray's 
for Inſtance, with relation to the Mountains, 
and their Plants, and other Project. If then 
the Reader ſhould meet with any thing mentioned 
before by others, and not accordingly acknowledged 
by me, I hope be will candidly think me no Pla- 
gtary, becauſe 1 can aſſure him ] have all along 
(where I was aware of it) cited my Authors 
with their due Praiſe. And it is ſcarce poſſible, 
when Men write on the ſame, or a Subject near 
a-kin, and the Obſervations are obvious, but 
that they muſt often hit upon the ſame Ting: 
And frequently this may happen from Perſons 
making Obſervations about one and the ſame 
Thing, without knowing what each other hath 
done; which indeed, when the firſt Edition A 
my Bock was nearly printed off, I found to be 
my own Caſe, having (for want of Dr. Hook's 

| 6 - Micro- 
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Italian Make; fetieral of which Sorts 1 have 
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Micrography being at hand, it | 
| Book, and many Years pay > bye 
giving Deſcriptions of two or three Things, which 
I thought had not been tolerably well obſerved ber 
fore, but are deſcribed well by that curious 
Gentlemen. 

One is 4 Feather, the Mechaniſm of which 
we in the main agree in, except in bis Repreſen« 
tation in Fig. 1. Scheme 22. whech ts ſo e 
different from what 1 — ted in Fig. 18. 
& e. But I can land by ruth, choueh whe 
the Elegance of my — Bur as to the other 
Differences, they are accidental, occaſioned by our 
taking the Parts in a nt View, or in a 
differint Part of a Vane ; and, to ſay the T, ruth, 
(not flattering myſelf, or detruct ing from the 
edmirable Objervations of that Great Man) 1 


have bit upon a few Things that eſcaped him, 


being enabled to do fo, not only 2 the Help 
ſuch Microſcopes as he made uſe of ; but alſo 
tboſe made by Mr. Wilſon, which exceed all I 
ever ſaw; whether of Engliſh, Dutch, or 


fern and examined. 
The other Thing we have both of us figured 


end deſcribed,” 1s, The Sting of a Bee or Walp; 
in which we differ mare than in the laſt, But 
by & rareful Rezexdmiation, I. find, that al- 
thoagh Dr. Hook; Obſervations are more criti- 
tui than any were before, yet they are not f 


true as nine. For ai to the Scabbard (as be 
calls it} I tould never diſcover any Beard. 
| thereon ; and — none, 


2 , of 


p 


To the READER. Xi 
but what are on the two Spears. And ds ta 

the Point of the Scabbard, he bath repreſented 
it as tubular, or bluntiſh at the Top; | but it 
really terminates in a ſharp Point, and the 
tuo Spears and the Poiſon come out of a Slit, 
or longiſh Hole, a little below the Top ar 
Point. And az to the Spears, he makes them 
to be but one, and that the Point thereof 
lies always ont of the Scabbard. But by a ſtrict 
Examination, they will be found to be two, as 1 
have ſaid, and that*they always lie within the 
Scabbard, except in Stinging; as I have repre- 
ſented them, in Fig. 21. from the tranſparent 
Sting of a Waſp. And as to the Spear being 
made of the Jointe, and parted into two, as this 
Fig. 2. Scheme 16. repreſents, I could never, 
upon @ Review, diſcover it to be ſo, but imagine, 
that by feeing the Beards lying upon, or behind 
the Spears, he might take them for Foints, and 
by ſeeing the Point of one Spear lie before the 
other, he might think the Spear wes parted in 
tuo. But left the Reader ſhould think hinifelf 


impoſed upon by Dr. Hook, and my Self, it iim 


neceſſary to be obſerved,” that the Beards (or 
Tenterhooks, 46 Dr. Hook calls them) lie only 
on one Side of each Spear, not all round them; 
and are therefore not to be ſern, unleſs they are 
faid in a due Pofture in the Microſcope ; viz. 
fide-ways, not under, or atop the Spear. 
\ The laſt Thing (which ſcarce deſerts men- 
tion) is the Mechaniſm of the Hair, which Dr. 
Hook found to be ſolid, like a long Piece of Horn, 
not holl vu, as Malpighi found it in fore * 
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And ] have found both thoſe Great Men ta be in 
fome Meaſure in the Right, the Hair of ſome 

' Animals, or in ſome Parts of the Body, being 
very little, if at all, tubular; and in others, 
particularly Mice, Rats, and Cats, lo be as 
1 have repreſented in my Fig. 14, Cc. 

And now, if my Inadvertency in other Things 
bath no worſe Effect than it hath had in theſe, 
namely, to corre, or clear others Obſervations, 
T hope the Readvr will excuſe it, if be meets with 
any more of the like Kind.“ But not being con- 
ſciaus of any ſuch thing [although probably there 
may be many ſuch I am more - ſollicitous to beg 
the Reader's Candor and Favour, with relation 
both to the Text and Notes : In the former of 
which, I fear he wil think ] have as much un- 
der-done, as in the latter over-done the Matter. 
But for my Excuſe, I deſire it may be confidered, 

| That the textual Part being Sermons, to be de- 
livered in the Pulpit, it was neceſſary to inſiſt 
but briefly upon many f the Works of Go p, 
and ts leave out many Things that might have 
been admitted in a mere free Diſcourſe. So that 
1 wiſh it may not be thougbt I have ſaid tos much, 
rather than to little, for ſuch an Occaſion and 
Place. And indeed, 1 bad no ſmall Trouble in 
expunging ſome Things, altering many, and 
ſoftening the moſt, and, in a word, giving, in 
fome Meaſure, the Whole a different Dreſs than 

nat I bad at firſt drawn it up in, and what it 
now appears in. | | 
And as for the Notes, which may 2 thought 
too large, I confeſs I might bave ſlurtened ar 
an 
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and bad Thou bts of doing it, by caſiing ſome of 


them into the Text, as an mgenious learned 
Friend adviſed. But when T began to do this, 
I found it was in a Manner to new-make all, 
and that I ſhould be neceſſitated to tranſcribe the 
greateſi Part of the Book, which (having no 
Aſiſtant would have been too tedious for me, 
being pretty well fatigued with it before. I then 
thought it beſt to pare off from ſome, and to leave 
. out others, and accordingly did ſo in many Places, 
and would have done it in more, particularly 
in many of the Citations out of the Ancients, 
both Poets and others; as alſo in many of the 
Anatomical Obſervations, and many of m 
own and others Obſervations : But then I con 
frdered, as to the Firſt, that thoſe Citations do 
{many of them at leaſt} ſhew the Senſe of Man- 
' kind about Go p's Works, and that the moſt of 
them may be acceptable to young Gentlemen at the 
Univerſities, for whoſe Service theſe Lectures are 
greatly intended. And as to the Anatomical 
Notes, and ſome others of the like Nature, moſt 
of them ſerve, either to the Confirmation, or the 
Illuſtration, or . Explication of the Text, if not 
to the learned, yet to the unſkilful, leſs learned 
Reader ; for whoſe Sake, if I had added more, 
T believe he would forgive me. And laſtly, as to 
the Obſervations of myſe!f, and ſome others, 
where it happens that they are long, it is commonly 
where a Neceſſity lay upon me of fully expreſſing 
the Author's Senſe, or my own, or where the 
Thing was new, and never before publiſhed ; in 
which Caſe, it was neceſſary to be more Expreſe 
| an 
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and Particular, than in Matters better known, 
er where the Author may be referred unta. 
In the former Editions I promiſed another 
Part I had relating to the Heavens, / 7 was 
thereunto encouraged, And two large Impreſ- 
font of this Book having been ſold off, ja as to 
admit of a Third befone the Year was gone about ; 
and bearing that it is tranſlated into two, if not 
three Languages: but eſpecially baving been im- 
portuned by divers learned Perſons, bath known 
and unknown, I bave thought myſelf ſufficiently 
engaged to perform that Promiſe ; aud have ac+ 
cordingly publiſhed that Part. 
So that I have now carried my Survey through 
moſt Parts F4 the wifible Creation, except the 


Waters, «which are for the moſt Part omitted ; 


and the Vegetables, which, for want of Time, 
1 was forced to treat of in a perfunctory Man- 
ner. And to the Unaerflanding of the former of 
theſe, baving recerved divers Solicitations from 
. Perſons unknown, as well as known, I think my- 
felf bound in Ciuility to own their Favour, and 
to return them my hearty Thanks for the hind 
| Opinion they have ſbeum of my other Perfor- 
mances, that they have encouraged me to under- 
tate this other Taſk. And accordingly 1 bave 
begun it, and {as far as my Affairs will per- 
mit) have made ſome Progreſs in it: But Age 
and Avocations growing upon me, I begin to fear 
I all ſearce be able to finiſh it as I would, and 
therefore muſt recommend that ample aud noble 
Bubjeft to others, who bave more Leiſure and 


, avould do it better then IJ. 
12 85 I 22 As 


To the READER. Xy 


As to Additions, I have been much ſolicited 
thereunto by divers curious and learned Perſons, 
who would have had me to inſert ſome of their 
| Obſervations, and many more of my own ; but 
ina Work of this Nature, this would have been 
endleſs; And although the Book would thereby be 
rendered much better, and more complete, yet I 
could by no means excuſe ſo great an Injuſtice to 
the Purchaſers of the former Editions, And 
therefore (except in tlie ſecond Edition, where 
it was not eaſy to be avoided) few Additions 
have been made, befides what were Typographical 
or of ſmall Confideration. Only in the third 
Edition I amended the firſt Paragraph of Note 1. 
Chap. 5. Book I. concerning Gravity; and in 
the Powe, Page 16, and 18, J inſerted two 
Paſſages out of Seneca, that were inadvertently 
eit out, and correfled many Things, that upon 
a careful Review, ſeemed to want Amendment. 

And laſtly, as to the following Analyſis, it 
was added at the Requeſt of 2 of my learned 
and ingenious Friends ; and although it might 
have been contracted, they would not ſuffer it to 
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HE Works of the Creation relating en. Terraqueout 
Globe, are ſuch as are viſible in he | 


” Outworks or Appendages of the Globe, wh, cheſe Three 
725 The Atmoſphere, a ö 
G Compoſed o Air and Vapoute, Page 4+ Dj Tt 1 | 
Uſeful to ena 
Reſpiration and Animal Life, N £28425 2: {4 
Vegetation of Plants, g. 101 3 
Conveyance of 1182 
{ The winged Tribes. nene 
Sound, 11. ann 
The Functions of Nature. en, 
Reflecting and Refracting Light, 12. a 
Containing the | 
Winds, which are of great Uſe and Neceſſity 
bt the Salubrity Pleaſure of che Air, 14. 


W - 


In various Engines, 18, 
In Navigation. 
| CU Clouds and Raia : Of great Ute 10 the. 
Refreſhment of the Earth and the Things therdin, as 
9 Fountains, according to ſome, 23. 
2. Light. 
WED 26. e 
— Neceſſity and Uſe. K 170 | 
— by Glaſſes, ab. o 0520125 
Velocity. 
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Lü] 
Its great Benefit, 33. 
Cauſe of Lewity, which is of reat Uſe in the World, 35 
Terraqueous Globe itſelf. Of which I take a View in 
7 General, of 
Its _ Figure, which is the moſt commodious in 
ard o 
Light, 
Heat 
| } Lodgment of the Waters. 
The Winds. 41. | 
| Its Bulk, 43. 
Its Motion, ibid. 
Annual. 
Diurnal. 
| inane wn Din from the Sun, and other Heavenly 
les . 
| | Its Diſtribution, ſo as to cauſe all the Parts of the Globe to 
Balance each other, 48. 
| Be helpful to one another, 
he great Variety and Quantity of all Things ſerving for 
| Food, Phyſick, Building, and every Uſe and Occafion 
of all Ages, Places, and Creature $3» 
An Objection anſwered, 5 
articular, of the Earth ; of its 
7 Conſtituent Parts, viz. Its eg 
- Soils and Moulds, neceſſary to the. 
{ Variow various Vegetables, 61. 


Various Occafions of Man and other Animals, 62. 

arious Strata or Beds, eren Materials for 

Tools. 

Firing. | 

Buildi 8 

Dylag, and thouſands of AN Things, 64- 
Conveyance of the ſweet Fountain- aters, 65. 

Subterraneous Caverns and Vulcanos ; of great Uie to the 
Countries where they are, 67. 
ountains and Valleys, which are not rude Ruins, but 
FEI of Deſign, inaſmuch as hes Structure of the Earth 


The 'moſt Beantiful and Planta N | 
The moſt- Salubrious :- to ſome . the Hill = 
* To ſome, the Valleys, 71. ˖ 

ä Beſt to ſkreen us, and other Things, 72. 
Beneficial to the | 
Freon of various Vegetables, - _ 


Harbour and Maintenance of various Animals, 73. 

Generation of Minerals and Metals, 75. 
Abſolutely neceſſary to the Conveyance of the Rivers ; 
and in all Probability to the Origin of Os G& 
Con- 


| 


( 


\ 
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Concluſion againſt blamin GOD, 81. 
Inhabitants ; which are either Senſitive or Iaſenſiti ve. 


Concerning the 
Senſitive, ſome Things are 


S's 


. 


| 


pour to all the Tribes, particularly theſe Ten : 
FA The Five Senſes and their Organs; the, 85. 
Eye, an admirable Piece of Mechaniſm in regard of its 


Form, for the moſt Part Spherical, which is beſt for 
The Reception of Objects. 
Motion of the Eye, 90. 
Situation in the tomatiiiſons Part of the Body 
of every Creature. 
Motion, in ſome Animals; 
| Every Way. 
| —_ ; and the excellent Proviſion in that Caſe, 


| Size ? Which i is in 
All Creatures, according to their ans 
E as live Abroad in t goo Light, larger. 
Such as live under Ground, leſs. 
Number, r ſome Animals : 
Two, 94. 
More : 91 ether with the wiſe N to pre · 
vent double Viſion. 
Parts; ſome of which are viewed 
Tranſiently, the Arteries, Veins, and ſome of 
the Mu cles and Tonicks. | 
More ſtrictly, ſome of the 

Muſcles, #nd tae excellent Proviſion 9 foe 
their peculiar Uſes, Equilibration, Ser. 96. . 

Tonicks : Among which the various Aper- 
tures, Forms, and Poſitions of the Pupil 
are particularly noted, 99. 

Humoqurs, eſpecially - the prodigious Finery 
and Compoſition of the Cryttalline, accotd - 
ing to Mr. Lewenboeck, | 

Nerves, 105. 

Optick. 
Moto 


| y. 
(Guard and Security, n for by 
The Reparation of the Aqueous Humour. | 
Covering of the Eye-lids, BEE 
Strong and curious Bones, 
Hard and firm Tunicks. ao 
Withdrawing them into their 2 00. 


Cos ere Viſion, 111. 


(iv). 

| | Hearing. Tts 

"Organ, the Ear, 113. 
| ouble, enabling us to hear every Way, and a 

gogd Proviſion for the Loſs or Hurt of one. 
Situated in the very beſt Place for Information, 
| | | Security, and near the Eye and Brain. 
| { | | CThe Fabrick of the | 
= Outward Ear, which is in 

| All Creatures formed, guarded, placed, and 
| every way accoutered according to their va- 
t | rious Places and Occaſions 115. 
2 Man ſuitable to his 7 Poſture ; and all its 
5 f Parts, the Helix Conchk, &. ad- 

. mirably ſuited to the ry po and Melio- 
1-14 | E and the Security of the 

art 
| | Inward Ear: In which I take a View of the 121, 
Auditory Paſſage, curiouſly tunnelled, tottu- 
bt ous, and ſmooth ; and cy Faq 6x 
| is lined with the nauſeous 2 
Guard. | | 
| Tuba Euftachiana 122. | 

| Bone, particularly hard and context for Guard, 
8 0 and to aſſiſt the Sound. 

Tympanum, and its Membrane, Muſcles, and 
| ] Ffourlittle Bones to correſpond to all Kinds 
of Sound. 

| Labyrinth, Semicircular Canats; Cochlea; all 
| made with the utmoſt Art 127. 
Auditory Nerves, one of which is ramified to 


| © we Bye, Tongs, Muſcles of the Ear, and 
$ | to the Heart; whence a reat Sym 
1 [| eee Wann 
N | 1201 — Sound. Under which I conſder, 
1 2 . Improvements thereof by the Wit of Man 1 29. 
1 Neceſſity, and excellent Uſes 132. 
— leaſure, and the Power of Muſick 134. 
Smelling. In whichSenſe theſe Things are ble, the 
Noſtrils, always open, » aud endow - 
ed with Muſcles 137. : 
Laminæ, ſerving for | 
| A Guard againſt noxious Things 138. 
The ſpreading of the Olfactory Nerves. | 
Prodigious Uſe of it in all, eſpecially ſome of the 1 
rationals 1 18. 
Taſte. — gs moſt remarkable in which Senſe | 
are, the 


| | | Nerves ſpread about the Tongue and Mouth, with 


— 


their Guard. 
The Papillz, neatly made 140. 


* 


Situ» 


R OV: 1 
| "Fro: thereof to be a Centinel to the Stomach and 
Conſent thereof with the other Senſes, by ſame Bran- 
ches of the fifth Pair 141. 
Feeling 142. 
Whoſe Organ is the Nerves 143. | | 
Which is diſperſed through every Part of the Body, 
and the admirable Benefit thereof. ' 
II. Reſpiration the grand Act of Animal Life 145. 
MiniRring to the Circulation of the Blood and Diaſtole 
of the Heart. 
The Parts concerned therein are, | 
The Larynx, with its great Variety of Muſcles, Oc. 
for Reſpiration, and forming the Voice 148. 
Trachea and Epiglottis, exquiſitely contrived and 
made. 
Bronchi and Lungs, with their curious Arteries, Veins, 
and' Nerves 150. 
Ribs, Diaphragm, and the ſeveral Muſcles concerned. 
lis Deſects in the | 
mo in the Womb 153. 


Amphibious Creatures 1 57. 
Some Animals in Winter, 
* The Motion of Animals: Concerning which I conſi- 
r I 
Tranfiently the 
Muſcles, and their Structure, their Size, Faſtening 
1 to the Joints, Motions, Cc. 158. | 
Bones, and their curious make. 
—— with their Form, Bandage, and Lubricity 161. 
ves, and their Origine, Ramifications, and Inof- 
culations. | | 
More particularly the Loco-motive Act itſelf, which is 
wiſt or flow, with Wings, Legs many or few, or none 
at all, according to the various Occaſions and Ways 
of Animals Lives. As particularly in 
Reptiles, whoſe Food and Habitation is near at hand. 
Man and Quadrupeds, whoſe Occaſions require a 
larger Range, and therefore a ſwifter Motion 164. 
Birds, and Inſects, whoſe Food, Habitation, and Safe- 
ty require yet a larger Range, and have accordingly 
a yet ſwiſter Motion and direct Conveyance. 
Geometrically and neatly performed by the niceſt Rulès. 
Well provided for by the | Foo fs Tegp 
Due Equipoiſe of the Body 165. $ 
Motive Parts being accurately placed with regard to 
the Center of the Body's Gravity, and to undergo 
their due Proportion of Weight and Exerciſe. 


a 3 Iv. The 


| 


1 


[vi] , 

IV. The Place allotted to the ſeveral Tribes of Animals 
to Live and Act in. Concerning which I obſerve, that 
Their Organs are adapted to their Place 167. 

All Places habitable are duly ſtocked. 
Various Animals have their various Places; and the 
Wifdom thereof 168. 

V. The Balance of Animals Numbers, ſo that the World 
is not | 
Overſtocked by their Increaſe. 

Depopulated by their Death. 
Which & effected in 
The ſeveral Tribes of Animals by a due Proportion in the 
Length of their Life 169. 
| Number of their Young, in 
F Uſeful Creatures being many. 
1 Pernicious few. 
Man very remarkably, by the 
Different Length of his Life. 
Soon after the Creation 171. 
__ the World was more, but not fully Peopled 
ibid. 
When it was ſufficiently ſtocked, down to the pre: 
ſent Time. | 
Due Proportions of Marriages, Births, and Burials 174, 
Balance of Males and Females 175. 
VI. The Food of Animals. In which the Divine Ma- 
nagement and Providence appears, in the 179. 
Maintaining ſuch large Numbers of all Kinds of Ani- 
mals on the Land, in the Seas, and divers Places too 
unlikely to afford ſufficient Food. | 

Adjuſtment of the Quantity of Food to the Number of 
Devourers, ſo that q | 4 
There is not too much, ſo as to rot, and annoy 

the World 181. | 
\ } The moſt Uſeful is the moſt Plentiful, and eaſieſt 
Propagated 151d. | 

Delight which the various Tribes of Animals have to 
the Varieties of Fogd, ſo that what is grateful to one, 
is 2 to another: Which is a wiſe Means to 
cauſe . | | 
All Creatures to be ſufficiently ſupplied, 

All forts of Food to be conſumed. 
The World to be kept ſweet and clean by thoſe 
Means 183. : N 

Peculiar Food, that particular Places afford to the Crea- 

tures reſiding therein 184. ' 

Curious Apparatus in all Animals for Gathering, and 
| Digeſtion of their Food, viz. the add 


Month, 


(oi) 
Mouth, nicely ſhaped for Food, Ce. In 


Some, little and narrow 1 
Some, with a large deep Inciſure. 


Inſects very notable to catch, hold, and 1 


Prey; to carry Burdens, to bore and build their 
Habitations 1 
Birds as notable, Horned i in all, In ſome 
Hooked for Rapine, Climbing, Sc. 192. 
Sharp and ſtrong to pierce Trees, c. 
Long and ſlender to — 
Long and broad to qu 
Thick and ſharp- edged to huſk Grain. 
Comprefled to raiſe Limpets, &c. 
Teeth, which are peculiarly hard, firmly inſerted in 
the Jaws, variouſly ſhaped i in the ſame, and differ- 
ent Animals, deficient in young Creatures, &c. 194. 


Salival Glands, commodiouſly placed for Mafticat- 


on and Deglutition 196. - 
Moſcles and Tendons, ſerving to Maſtication, ftrong 
and well lodged. ” 
Gullet, fized according to the Food; with curious 
Fibres, Oe. ibid. 4 
Stomach ; 197. 
Which hath a curious Mechaniſm of Fibres, Tu- 
nicks, Glands, Nerves, Arteries, and Veins. 
Whoſe Faculty of Digeſtion by ſuch ſeeming weak 
Menſtruums is admirable. 
Whoſe Size and Strength is conformable to the 
Nature of the Food, or Occaſions of Animals. 
Which 1s in i 
Tame Animals but one. 
Ruminants, Birds, Oe. 
Guts, whoſe ''unicks, Glands, Fibres, Valves, and 
Periſtaltick Motion, deſerve Admiration 201. 
Lacteals, together with the Impregnations from the 
— Pancreas, Gall, Glands, . Lymphæducts. 


6 ne 2 all nog in finding out, and provid» 


Man 1 remar fable for the Sakeof his Underſtanding : 202 
Infertor Creatures. In ſuch as are 
Come to mature Age, and are able to help themſelves, 
by their 
Accurate Smell 203. 
Natural Craft. 
} Hunting and groping out of Sigh * 
Seeing and Smelling at great D * 
Climbing; the ſtrong Feagous and M Mulcte acting 
therein. 
Seeing in the dark. 
Helpleſs. As 20%. 
a 4 Young 


td 


Young Creatures. W dep 
| Man, born the moſt helpleſs of any, the Parents Rea» 
ſon, Hands, and Affection ſufficing, | | 
[rrationals : For whoſe Young the Creator hath made 
a ſuficient Provifion, partly by the | 
Pareat Animals own f 


5 Eropyy. and Diligence in Nurſing and Defending 


them 207- 

rie, and Care in repoſiting their Eggs and 

oung, where Food and all Neceſſaries are to 

þ be found 209. 

Ability of the Voung themſelves to ſhiſt ſor, and 
help themſelves, with the little Helps of their 
Dams 210. | 

(Creatures deſtitute of Food at ſome Seaſons, or likely 

to want it, Wo 
Are able to live long without Food 211. 
Lay up Food before-hand. 4 
VII. The Cloathing of Animals, which is 214. 
4 Suited to the Place and Occaſions of all. In 
Man it is left to his own Reaſon and Art, joined with 

| {© fofficient Materiats : Which is beſt for him, 

Becauſe he may ſuit his Cloathing to his Quality 
and Buſineſs 218. | 

For Perſpiration and Health ſake. | 

To exerciſe his Art and Induſtry. 

To excite his Diligence in keeping himſelf ſweet 

| and clean. 

In being the Parent of divers Callings 219, 


— — 


| Irrationals: Who are either 


Ready furniſhed with proper Cloathing, 
| On the dry Land with Hair, Fleeces, Furs, Shells, 
1 | hard Skins, c. 220. 
| | In the Air with Feathers, light, ftrong, and warm, 
In the Waters with Scales, hard for Guard, ſmooth 
| for Paſſage ; or with ſtrong Shells to guard ſuch 
as move more flowly 223. | 
Provide for themſelves by their Textrine, or Archi- 
tectonick Art. Of which uader the next Branch. 
Well garniſhed, being all Workman-like, compleat, 


| in its Kiod beautiful, being 224. 


Adorned with gay, various and elegant Colours. 
If fordid, yet with exact Symmetry, and full of curi- 
ous Mechaniſm. 


VIII. The Houſes and Habitations of 


Man, 


(WEL; 
Man, who is abundantly furniſhed with 
Contrivance and Art to build and garnifh his Habita- 
tions 226. 1 . 
| ions of all ſorts to effect his Works... 
Irrationals, whoſe marvellous Inſtinct is manifeſted by the 
Convenience of their Neſts and Habitations for the © 
Hatching and Education of their Young 228. 
LG and Defence of themſelves and their Voung. 
Fabrick of their Neſts, ſcarce imitable by Man, and 
ſhewn by their Contrivance and Make, being exactly 
ſuitable to their Occaſions, and made by 
Feng only a few ugly Sticks, Moſs, Dirt, &c. toge · 
ther 231. 72 
1 according ta the beſt Rules of Mathe- 
matic . 
Weaving Webs, and making Caſes. For which Ser- 
vice the Pets of their Bodies, and 2 afforded 


by them, are very conſiderable. 


IX. Animals Self- Preſervation. For w ich there is al- 


ways a Guard in Proportion to the Dangers and Occa- 
fions of their State. Which is obſervable in 4 
Man, whoſe Reaſon and Art ſupplies the Defect of 
] Natural Armature. e 
Irrational Creatures: who SO 
As they are on one hand ſufficiently guarded by their 
; Shells, Horns, Claws, Strings, Oc. 239. 
Changing their Colours. 
Wings, Feet, and Swiftneſs. 
Diving io, and tinging the Waters. 
Ejecting Juices out of their Body. 
Accurate Smell, Sight, and Hearing. 
| | Natbral Craft 243. | wah 
Uncouth Noiſe, ugly Geſticulations, and horrid 
Af | 
Hale Stink and Excrements. 
85 on the other hand can by their Strength, Sagacity. 
or natural Artifices entrap and captivate what is 
neceſſary for their Food and other Occaſions, 


X.. Animals Generation. ' 
F Equivocal, is denied 244. 
Univocal: Which of 
Man, is emgimuas dena paſſed wholly by 
Irrational Creatures, which is remarkable for their 
Sagacity in ebuſing the fitteſt Place for their Eggs 
[ and Young : Where it is obſervable what a2 


Come 


[*] 
Compleat Order they obſerve. . 
Neat Apparatus their Bodies are provided with for 
this Purpoſe 248. ; 
Natural Venom they inje& with their Eggs into 
Vegetables to pervert Nature, and produce Balls, 
and Caſes 250. 
Making Uſe of the fitteſt Seaſons, either 
All Seaſons 251, 
1 When — are moſt plentiful and eaſieſt had. 
Due Number of Young 252. 
Diligence and Concern for their Young, in point of 
Incubatjon 25 Fl 
| | Safety and Detence 54 | 
Faculty of Nurſing their Young, by 
Suckling them. In which it is obſervable 
How ſuitable this Food is. „ 
ow willingly parted with by all, even the moſt 
avage. | | 
hes — compleat Apparatus in all Creatures of 
| ugs, ac, | 
Putting Food intheir Mouths, with their proper Parts 
for catching and conveying Food 255. 
Neither way, but by laying in Proviſions be forehand 


*. 2 

Having in the Fourth Book thus diſpatched the * 
Things in common to the Senſitive Creatures, I take a View 

of their particular Tribes, viz. of 
Man; wbom I conſider with Relation to his 
; : Soul. Concerning which, bavi curſorily mentioned 
divers things, I inſiſt upon two, as ſhewing an eſpe- 
cial divine * the | 

Various Genii, or Inclinations of Men, which is a wiſe 
| Proviſion for the Diſpatch of all the World's Affairs, 
| and that they may be performed with Pleaſure 263 
| Inventive Faculty, in which it is remarkable that 
120 Compaſs is ſo large, extending to all Things of 


Uſe, and occaſioning fo many ſeveral Callings. 
Things of greateſt Neceſſity and Uſe were ſoon and 
eaſily found out; but Things leſs Uſeful, later; 
and dangerous 'Things, not yet. Here of divers 
particular Inventions, with an Exhortation to ex- 
erciſe and improve our Gifts. 
Body. In which the Things particularly remarked vp. 
an are the 
Erect Poſture 282. 
The moſt convenient for a Rational Being. 
Manifeſtly intended, as appears from the Structure 
of ſome particular Parts mentioned 283 
Nice Structure of the Parts miniſtring 
| CEquilibration of all the Parts 286. 
I 


[x] 


| m__ and Shape of Man's Body moſt agreeable to 


is Place and Buſineſs 2859 
Stature and Size, which is much the beſt for Man's 
State 288 ; 
Structure of the Parts, which are 
Without Botches and Blunders. 
Of due Strength. 
Of the beſt Form. * 
* accurately accommodated to their proper Of- 
ces. ; 
Lodgment of the Parts, as the i 
Eive Senſes 297 
Hand. 
Legs and Feet. 
Heart. 
Viſcera. NT 
Several Bones and Muſcles, etc: 298 
j C Covering of all with the Skin. 
Proviſion in Man's Body to 
Prevent Evils by the | | 
Situation of ern 300 
f Guard afforded all, eſpecially the principal Parts. 
Duplication of ſome Parts. | 
Cure of Evils by means of 
Proper Emunctories 301 
Diſeaſes themſelves making Diſcharges of Things 
more dangerous 303 | 
Pain giving Warning, and exciting ourEndeavours. 
L. Conſent of the Parts, effected by the Nerves, a 
Sample whereof is given in the Fifth Pair, 
branched to the Eye, Ear, etc. 


Political, ſociable State. Far the Preſervation and Se - 
curity of which the Creator hath taken Care by Va- 
riety of Mens | 
Paces 308 

Voices. 

Hand- Writing. | 


Nuadrupeds, Of which I take no Notice, but wherein 


they differ from Man, viz. 


| 6 Poſture, which is conſiderable for 


The Parts miniftring to it, eſpecially the Legs and 
8 Feet, ſized and made in ſome for 

Strength and flow Motion 315. 

Agility and Swiftneſs. 

Walking and Running. 

Walking and Swimming. 

Walking and Flying. 


| | Walking and Digging: 


1 


[x] 
. | Traverfing the Plains. 
A | Traverſing Ice, Mountains, — 
| Its Uſefulneſs to 
| Gather Food 317. 
| : Catch Prey, 
| Climb, Leap, _ Swim. 
| | Guard themſelves. 
Carry Burdens, Till the Ground, and other Uſes 
II Be of Men. ö . 
parts di ffering ſrom thoſe of Men. 
Head, wherein I confider 
Its Shape, commonly agreeable to the Animal's Mo- 
tion 31 
The 2 which is 1 
Leſſer than in Man 
Placed lower than t b Cerebellum. 
The Nictitating Membrane 321. 
Carotid Arteries, and Rete irabile. 
Nates. 
4 Length of the Le 
n werin t OFt 22, 
— by the Whideather. 3 
Stomach 324. 
| Correſponding to the ſeveral Species. 
Suited to their proper Food, whether Fleſh, Grain, vc. 


_ 


| 
| 
' 
| 
| 
| Heart: Its 
4 Ventricles in ſome 
| a One only 325. 
Two, 
| Three, as ſome think. 

| Situation nearer the midſt of the Body, than in Man. 
| | Want 2 the Faſtening of the Pericardium to the Mi- 

driff 327. 
- Nervous Kinds. A Sample of which is given in the dif- 

ferent Correſpondence between the Head and Heart of 

Man and Beaſt, by the means of the Nerves 329. 
| Birds. Concerning which I take a View of their 
| | "Body and Motion; where I conſider 

be Parts concerned in their Motion 333. 

The Shape of the Body, made exactly for ſwims | 
ming in, and paſſing through the Air. 
Feathers, which are 


| | 3 Moſt exactly made for Lightneſs and Strength. 


All well placed in every Part, for the Coveriog 
and Motion of the Body. 

Preened and dreſſed 334. 

= Wings, which are 

5 | Made of the * beſt * ix. 4 | 

= | „ 18 


8 


[ xiii ] 

| light and ſtrong ; Joints exactly opening, ſhut- 
| | | — and moving, as the Occaſions of Flight 
| requirez and the Pecteral Muſcles, of the great- 

| eſt Strength of any in the whole Body. 
5 | Placed in the niceſt Point of the Body of every 
S Species, according to the Occaſions of Flight, 

Swimming, or Diving. 

Tail, which is well made, and placed to keep the 
|| { Body ſteady, and afſiſt in its Aſcents and De- 


' ſcents 3 To # Lo : 

{ | CLegs and Feet, which are made light for Flight, 
| 

| 


1 
4 


and incomparably accoutered for their proper 
Sete of 
1 wimming 338. 

Walking. 


| N Catching Prey. 


d Rooſting. us 
Hanging. 11 
f Wading aud ing the Waters. | - 


Lifting them upon their Wings. 

: | 1 Motion itſelf | | 
Performed by the niceſt Laws of Mechanicks. 

( 1 every Purpoſe and Occaſion. 

| S Other Parts of the Body, wiz. the | 

Head remarkable for the commodious * 

Shape of itſelf 341, 6+ 3: ud 

Forms of the Bill. 

Site of the Eye and Ear, 

Poſition of the Brain. * M4 

Structure of the 


Tongue. | 6:4 
| Inner Ear. | 143 
Proviſion by Nerves in the Bill for rating and 
diſtinguiſhing Food | 
1402 Sromachs, one — | —— 

acerate and prepare 345. 
12 and * — 
| Lungs incomparably made for 


Reſpiration 346, 10 
2 — is made - 

7 ae ruon to 

[ * 12 — 2 Waters, — * 

To counterpoiſe the Body in Flight, 

. 2 Of which I take Notice of three Things, vis. 
8 r | ' 


Wy Th. Migra- 


| 
| 
| 
| 


| 
] 


_—_ ; 


4 


L 


Mi . remarkable for 
fi he Knowledge Birds have of 


1 Their Times of Paſſage 348. 
The Places proper for them. 
Their Accommodation for long Flights by long or 


elſe ſtron Wings. 


| } Incubation, which is confiderable for 


The Epg, and its Parts 351. 
Act ĩ itte z that theſe 8 ſhould betake them- 


ſelves to it, know this to be the Way to produce 
their Young,and with Delight and Patience fit ſuch 
a due Number of Days. 

The Neglect of it in any, as the Oſtrich, and the 
wonderful Proviſion for the Young in that Caſe 354. 


(Niditcarion Of which before. 

 Inſeas, Which although a deſpiſed Tribe, doth in ſome 
Reſpects more ſet forth the infinite Power and Wiſdom 
of the Creator, than the larger Animals. 

The NA in this Tribe remarked upon are their 


"oy 


Shaped, not ſo much for long Flights, as for their 
| 24S „and Condition of Life. 
—— det With Bones, but with what ſerves both for 
Bones and Covering too. 
Eyes, reticulated to 2 ee all Ways at once 360. 
Antennæ, and their Uſe 361. 
| Legs s and Feet made for 
reeping 363. 
— . and Walking. 
Hanging on ſmooth ann. 
Leaping. | 
Digging. 
| — and Weaving Webs s and Caſes. 
Win gs, W ich are 
Nicely diſtedded with Bones 365. 
Some incomparably adorned with — 
gant Colours. 
Some jointed and folded up in their Elytra, * 
diſtended again at Pleaſure. | 
In Number either ; | 
Two, with Poiſes. | 
Four, without Poiſes. - 


-Surpriaing Minuteneſs of ſome of thoſe Animals them- 


ſelves, eſpecially of their Parts, which are as nu- 
merous and various as in other Animal Bodies 367. 


Q State: which ſets forth a particular Concurrence of 


the Divine Providence, in the wiſe and careful 
Proviſion that is made for their | 
Secu · 


(xv ] 
Security againſt Winter, by their | 
Subſt, in a different, viz. their Nympha or Au- 
relia-State 369. 
_ in Torpitude, without any Waſte of Body or 
writs 370. 
Laying u , viſion before-hand. 
Preſervation of their Species by their 
Chuſing proper Places, to lay up their Eggs and Sperm, 
ſo that the 
| Eggs may bave due Incubation 373. 
{you ſufficient Food. | M5 
are and Curioſity in repoſiting their Eggs in neat Or- 
der, and with the proper Part uppermoſt 382. 
ncomparable Art of Nidification, by beingendowed with 
Parts proper for, and agreeable to the ſeveral Wa 
Of Nidification, and the Materials they uſe in it. 
ArchiteRonick Sagacity to build and weave their Cells, 
or to make even Nature herſelf their handmaid 384. 
Reptiles, Which agreeing with other Animals in ſome- 
thing or other before treated of, I confider only their 
otion, which is very remarkable, whether we conſider the 
Manner of it, as | 
Vermicular 394. 
Sinuous. 
Snail-like. 
Caterpillar-like, 
Multipedous. 
Parts miniftring to it. 
Poiſon, which ſerves to 45 | | 
Scourge Man's Wickedneſs 398. 4 
Their eaſy Capture and Maſtery of their Prey. | 
| Their Digeſtion. 8 5 
CWatery Inhabitants conſiderable for their 
reat Variety 401. | | 
Prodigious Multitudes. | 
Vaſt Bulk of ſome, and ſurprizingMinuteneſs of others 402 
Incomparable Contrivance and Structure of their Bodies. 
Supplies of Food. | 
Reſpiration, | 
Adjuſtment of their Organs of Viſion to their Element. 
Poiſe and Motion of the Body every Way 403. | 
laſenſitive Inhabitants. Among which having mentioned 
Foſſils and others, I inſiſt only upon Vegetables, and that 
in a curſory Manner upon their 
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Great Variety for the ſeveral Uſes of the World 404. 
Anatomy. F 

Leaves 407. g 

Flowers, and their admirable Gaiety. 

Seed, remarkable for its X 
Genera · 


[ xvi ] 


Generation. 
Make. 
1 Containing in it a compleat Plant 408. 
Preſervation and Safety in the Gems, Fruit, Earth, cc. 
Sowing, which is provided for by Down, Wings, Springy 
- Caſes carried about by Birds, ſown byjthe Huſbandman, 
etc. 412. 
| W Standing: Some by 
Their own Strength 417. A | 
mo Help of others, by claſping about, or hanging upon 
em. | | 
.. Remarkable Uſe, eſpecially of ſome which ſeem to be pro- 
- vided for the Good of 
All Places 420. | 
_ { Some particular Places, to 
Heal ſome Local Diſtempers. - 
Supply ſome Local Wants. 8 
Practical Inferences upon the Whole are theſe Six. wiz. 
That GOD's Works | 5 | 
1. Are Great and Excellent 425. | 
s 5 Oy ht to be enquired into, with a Commendation of ſuch 
as do fo 427. 
3- Are manifeſt to all, and therefore Atheiſm unreaſonable 
428. | 
F 4. Ought to excite Fear and Obedience 431. 
. Ought to excite Thankfulneſs 432. | 
4 Should move us to pay God his due Homages and Wor- 
ſhip, particularly that of the Lord's Day: which is an Appoint- 
ment | | 


The moſt Antient 438. | | | 
Wiſely contrived for Diſpatch of Buſineſs, and to prevent 
Carnality. FT 


Whoſe proper Buſineſs is, to ceaſe from Worldly, and to 
follow Spiritual Employments ; the Chief of which is 
| the Publick Worſhip of GOD. = | 


EUR VS. 
OF THE 
TERRAQUEOUsS GLOBE. 


Fre 
INTRODUCTION: 
wwe" MN Pl. cxi. 2. the Pſalmiſt aſſerts, 
7 That zhe (a) Works of the Lord are 
great; ſought out of all them that have 
Pleaſure therein, This is true of all 
. God's Works, particularly of his Works 
of Creation : Which, when ſcught 
ent, or, as the Hebrew Word {b) ſignifieth, when 
beedfully arid deeply pried into, ſolicitouſly obſerved 


3 * a. —_ 


(a) It is not unlikely that the Pſalmiſt might mean, at leaſt 
have an Eye to, be Warks of the Creation in this Text, the Word 
yd being the ſame that in P/al. xix. 1. is tranſlated God's 
Hundy-work, which is manifeſtly applied to the Works of Cre- 
ation, and properly ſignifieth Fadtum, Opus, Opificiunt, from 
0 Fecit, Paravit, Auavit. And, faith Kircher, Significat 
talem affettionem, qud aliquid exiſtit vel realiter, wel ornate, vel 
ut non fit in priftino ſtatu quo fuit. Concord. p. 2. col. 931. 

C6 ο Mm Pneftvit, perguiß vit, ſciſcitatus eff. Buxtor. in 
verb. Et fimul importat curam, & ſolicitudinem. Conrad. Kirch. 
ih, p. 1. col. 1174. 40 

B and 
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and enquired out, eſpecially when clearly diſcovered 
to us; in this Caſe, I ſay, we find thoſe Works of 
Gop abundantly to deſerve the Pſalmiſt's Character 
of being Great and Noble; inaſmuch; as they are 
made with the moſtexquiſite Art, (c) contrived with 
the utmoſt Sagacity, and ordered with plain wiſe 
Deſign, and miniſtring toadmirable Ends. For which 
reaſon St. Paul might well affirm of thoſe Non] 
ef God (d), That the invj/ible Things of God, even 
bis-eternal Power and Godhead, are underſtood by them. 
And indeed they are the moſt eaſy, and intelligible 
Demonſtrations of the Being and Attributes of God; 
(e) eſpecially to ſuch as are unacquainted with the 
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(c) Quod fi omnes mundi partes ita conſtitutæ ſunt, ut neque ad 
uſum meliores potuerint ee, neque ad ſpeciem pulchriores ;- videa- 
mus utrum ea fortuita fint, an eo ſtatu, quo cobærere nullo modo 
potuerint, niſi ſenſu moderante divinaque providentia. Si ergo me- 
Lora ſunt ta que Naturd, adm illa, que Arte perfecta ſunt, nec 
Ars efficit quid fine ratione, ne Natura quidem rationis- expers e 
babenda. Qui igitur conwvenit, fignum, aut tabulam pictam cum 
adſpexeris, ſeire adhibitam efſt artem; cumque procul curſum navi- 
gii wideris, non dubitare, quin id ratione atque arte moveatur - 
ant cùm Solarium, fc, Mundam autem, qui & bas ipſas artet, 
& earum artiſces, & cuntta complectalur, confilii & rationis efſe 
expertem putare Quod fi in Scythiam, aut in Britanniam, Sphas 
ram aliquis tulerit hanc, quam nuper familiaris noſter effteit Pe- 
donius, cujus ſingulæ converfionts idem efficiunt in Sole, fc, ——— 
quod efficitur in cæl' ſingulis diebus & nodibus ; quis in ills bar- 
barie dubitet, quin ea Sphera fit perfecta Ratione? Hi autem 
dubitant de Mundo, ex quo & oriuntur, & - fiunt omnia, caſuns 
ip/e fit effeus, — an Ratione, an Mente divind Et Arcbimedem 
arbitrantur plus waluifſe in imitandis Sphere conver fronibus, quam 
Naturam in efficiendis, preſertim cùm multis partibus fint illa per- 
feta, quam bac fimulata, ſolertius, Fc. Cie. de Nat. lib. ii. 
OED) Ana a little before he ſaith of Nature itſelf, Omne er- 
ge repit Naturam ipſe [Deus] Cc. | 
'  (e) Mundus codex eff Dei, in quo jugiter legere debemns- 
Bernard. Serm, ; 

Arbitror nullam gentem, negue Hominum ſocietatem, apud quos 
Alla Deorum eft religio, * babere ſacris Eleufiniis aut Samo--—- 
thraciis fimile : Ea tamen obſcurò docent gue profitentur : Naturæ 
verd opera in omnibus animantibus ſunt perſpicua. Galen. de Uſ... 

Part. lib. xvii. cap. 1, 
Ae Subtil⸗ 


— 


Terraqueous Globe. a 3 
Subtilties of Reaſoning and Argumentation; as the 
greateſt Part of Mankind are. | 

It may not therefore be unſuitable to the Nature 
and Delign of Lectures () founded by one of the 
greateſt Virwuoſs's of the laſt Age, and inſtituted 
too on purpoſe for the Proof of the Chriſtian Reli- 
gion againſt Atheiſts, and other Infidels, to improve 
this Occaſion in the Demonſtration of the Being and 
Attributes of an infinitely wiſe and powerful Creator, 
from a Curſory Survey of the Works of Creation, or 
(as often called) of Nature. 

Which Works belong either to our Terraqueous 
Globe, 'or the Heavens. 

I ſhall begin with our own Globe, being neareſt, 
and falling moſt under our Senſes. Which being a 
Subject very various and copious, for the more me- 
thodical and orderly proceeding upon it, I ſhall di- 
ſtribute the Works therein : | 

I. Into ſuch as are not properly Parts, but Appen. 
dages or Out-works of the Globe. | | 

II. The Globe itſelf, 


r _ r 
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(7) Plilyophia of Cattabiſmus ad fi. Cyril. 1. contra 
ut, | 18 
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Of the Out-Works of the Terraqueous 
Globe; the Atmoſphere, Light, and 
Gravity. | 


300 4:0: CHAP. I. 
tie Atmoſphere in General. 


Pr $HE Atmoſphere, or Maſs of Air, Va- 
4 pours, and Clouds, which ſurrounds 
* our Globe, will appear to be a Matter 
of Deſign, and the infinitely wiſe Crea- 
tor's Work, if we conſider its Nature 
and Make (a), and its Uſe to the World (4). *® 
1. Its Nature and Make, a Maſs of Air, of ſub- 
tile penetrating Matter, fit to pervade other Bodies, 
to penetrate into the inmoſt Receſſes of Nature, to 
excite, animate, and ſpiritualize; and, in ſhort, to 
be the very Soul of this lower World. A Thing 
conſequently, | "7 
2. Of greateſt Uſe to the World, uſeful to the 
Life, the Health, the Comfort, the Pleaſure, and 
Buſineſs of the whole Globe. It is the Air the 


(a) Mundi pars eft Aer, & quidem neceſſaria : Hic eft enim 
gui caelum terramque connefit, Ic. Senec. Nat. Qu. lib. ii. c. 4, 
Iii Arr nobiſcum vidit, nobiſcum audit, nobiſcum ſonat ; 
nibil enim eerum fine eo fieri poteſt, &c, Cic. de Nat, Deor. 
Ib. i. cap. 33. 

whole 
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whole Animal World breatheth, and liveth by; not 
only the Animals inhabiting the Earth (c) and 

Air, 


Ah 


(c) As the Air is of abſolute Neceſſity to Animal Life, fo 
it is neceſlary that it ſhould be of a due Temperament or 
Conſiſtence; not foul, by reaſon that ſuffocateth ; nor too rare 
and thin, becauſe that ſufficeth not: with examples of each of 
which I ſhall a little entertain the Reader. In one of Mr. 
Hawkſbee's Compreſſing Engines, I cloſely ſhut up a Sparrow, 
without forcing any Air in; and in leſs than an Hour the Bird 
began to pant, and be concerned; and in leſs than an Hour and 
half to be ſick, vomit, and more out of Breath; and in two 
Hours time was nearly expiring. N 

Another I put in and compreſſed the Air, but the Engine 
leaking, I frequently renewed the Compreſſure; by which 
Means, (although the Bird panted a lictle after the firſt Hour) 
yet after ſuch frequent Compreſſures, and Immiſſion of ſreſh 
Air, it was very little concerned, and taken oat ſeemingly un- 
hurt after three Hours. 

After this I made two other Experiments in compreſſed Air, 
with the Weight of two Atmoſpheres injected, the Engine hold- 
' ing tight and well; the one with the Great Tirmouſe, the other 
with a Spurrogsvu. For near an Hour they ſeemed but little 
concerned; but after that grew fainter, and in two Hours time 
dick, and in three Hours time died. Another thing I took No- 
tice of, was, that when the Birds werg ſick, and very reſtleſs, 
1 fancied they were ſomewhat relieved for a ſhort Space, with 
the Motion of the Air, cauſed by their fluttering and ſhakin 
their Wings, (a Thing worth trying in the Diving-Bell.) 
{hall leave the ingenious Reader to judge what the Cauſe was 
of both the Birds living longer in compreſſed, than uncom- 
2 Air; whether a leſs Quantity of Air was not ſooner 

uled and rendered unfit for Reſpiration than a greater. 

From theſe Experiments two Things are manifeſted ; one is, 
that Air, in ſome meaſure compreſſed, or rather heavy, is ne- 
ceſſary to Animal Life : Of which by and bye. The other, that 
freſh Air is alſo neceſſary ; for pent-up Air, when overcharged 
with the Vapours emitted out of the Animal's Body, becomes 
unfit for Re piration. Far which Reaſon, in the Diving-Bell, 
after ſome time of ſtay under Water, they are forced to come 
upand take in freſh Air, or by ſome ſuch Means recruit it. 
But the famous Cornelius Drabell contrived not only a Veſſel to 
be rowed under Water, but alſo a Liquor to 'be carried in that 
Veſſel, that would ſupply the Want of Freſh Air. The Veſſel 
was made for King James I. It carried twelve Rowers, beſides 
the Paſſengers. It was tried in the River of Thames; and one 
of the Perſons that was in that ſubmarine Navigation was then 
* . | | B 3 alive, 
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alive, and told it one, who related the Matter to our famous 
Founder, the Honourable and moſt Ingenious Mr. Boyle. As 
to the Liquor, Mr. Boyle ſaith, he diſcovered by a Doctor of 
Phyſick, who married Drebe/Ps Daughter, that it was uſed from 
time to time, when the Air, in the ſubmarine Boat, was clog- 
ed by the Breath of the Company, and thereby made unfit for 
Reſpiration ; at which time, by unſtopping a Veſſel full of 
this Liquor, he could ſpeedily reftore to the troubled Air ſuch 
n Proportion of vital Parts, as would make it again for a good 
while fit for Reſpiration, The Secret of this Liquor Debrell 
would never diſcloſe to above one Perſon, who himſelf aſſured 
Mr. Boyle what it was. ide Boyle's Exp, Phy/. Mech. of the 
Spring of the Air, Exp. 41. in the Digre/ion. This Story I have 
related from Mr: Boy/z, But at the ſame time much queſtion, 
whether the Virtues of the Liquor were ſo effectual as reported. 
And as too groſs, ſo too rare an Air is unfit for Reſpiration, 
Not to mention the forced Rarefactions made by the Air-Pump, 
in the following Note; it is found, that even the extraordinary 
natural Rarefactions, upon the Tops of very high Hills, much 
affe ct Reſpiration, An Ecclefiaſtical Perſon, who had viſited 
-the high Mountains of Armenia, (on which ſome fancy the Ark 
reſted) told Mr. Boyle, that whilſt he was on the upper Part of 
them, he was forced to fetch his Breath oftener thas he was 
wont. And taking Notice of it when he came down, the People 
told him, that it was what happened to them when they were 
ſo high above the Plane, and that it was a common Obſerva- 
tion among them. The like Obſervation the ſame Eecleſiaſtick 
made upon the Top of a Mountain in- the Cewennes, 80 a 
learned Traveller, and curious Perſon, on one of the higheſt 
Ridges of the Pyranees, called Pic de Midi, found the Air not fo 
fit for Reſpiration, as the common Air, but he and his Com- 
any were fain to breathe ſhorter and oftener than in the lower 
Air. Piade ir Tranſa#?, No 63. or Lowthorp's Abridgment, 
vol. ii. p. 226, 
Such dey Relation the learned Joſeph _ gives of him- 
felf, and his Company, that, when they paſſed the high Moun+ 
tains of Peru, which they call Periacaca, (to which he faith, 
#he Alps themſelves ſermed to them but as ordinary Houſes, in regard 
of high Towers, ) be, and his Companions, wwere ſurprized with 
extreme Pangs of Straining and Vomiting, (not without caſt- 
ing up of Blood too), and with ſo violent a Diflemper, that he 
concludes he ſhould undoubtedly have died; but that this lafled not 
above three or four Hours, before they came into a more convenient 
and nalura Temperature of the Air. All which, he concludes, 
proceeded from the too great Subtilty and Delicacy of the Air, 
which is not proportionable to human Reſpiration, which re- 
quires a more groſs and temperate Air. Jide Boyle, ubi fupra. 
Thus it appears, that an Air too Subtile, Rare, and Light, 
is unfit for Reſpiration : But the Cauſe is not the Subtilty, or 
200 great Delicacy, as Mr, Boy/e thinks, but the too great 
ö 4 | : Lightneſe 
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Air (d), but thoſe of the waters (e) too. Without it 
moſt Animals live ſcarce half a minute (); and 
others, 


a— 


Lightneſs thereof, which renders it unable to be a Counter- - 
balance, or an Antagoniſt to the Heart, and all the Muſcles 
miniſtring to Reſpiration, and the Diaſiole of the Heart. Of 
which ſee Book IV. Chap. vii. Note à. 

And as cur Inability to live in too rare and light an Air, may 

' diſcourage thoſe vain Attempts of Flying, and Whimſies of 

aſſing to the Moon, c. ſo our being able to bear an heavier 
State of the Air is an excellent Proviſion for Mens Occaſions 
in Mines, and other great Depths of the Earth ; and thoſe 
other greater Preſſures made upon the Air, in the Diving · Gell, 
when we deſcend into great Depths of the Waters. 

{d) That the Tohabitants of the Air (Birds and Iaſects,) 
need the Air as well as Man, and other Animals, is manifeſt 
from their ſpeedy dying in too feculent, or too much rarified 2 
Air; of which ſee the preceding and following Note /. But yet 
Birds and Inſects (ſome Birds at leaſt) can live in a rarer Air 
than Man. Thus Eagles, Kites, Herons, and divers other Birds, 
that delight in high Flights, are not affected with the Rarity of 
the Medium, as thoſe Perſons were in the preceding Note. So 
Inſects bear the Air-Pump long, as in the following Note . 

{e) Creatures inhabiting the Waters need the Air, as well as 
other Animals, yea, and freſh Air too. The Hydrocanthari of 
all Sorts, the Nymphe of Gnati, and many other Water-Inſects, 
have a ſingular Faculty and an admirable Apparatus, to raiſe 
their Back-parts to the Top of the Waters, and take in freſh 
Air. It is pretty to ſee, for Inſtance, the Hydrocanthari come 
and thruſt their Taiks out of the Water, and take in a Bubble 
of Air, at the Tip of their Yagine and Tails, and then nimbly 
carry it down with them into the Waters; and, when that 1s 
ſpent, or fouled, to aſcend again and recruit it. | 

| $0 Fiſhes alſo are well known to uſe Reſpiration, by paſſ- 
ing the Water through their Mouths and Gills. But Carps will 
live out of the Water, only in the Air, as is manifeſt by the 
Experiment of their Way of Fatting them in Holand, and 
which hath been practiſed here in England, wiz. they han 
them up in a Cellar, or ſome cool Place, in wet Moſs in a ſmal 
Net, with their Heads out, and feed them with white Bread 
ſoaked in Milk, for many Days. This was told me by a Per- 
ſon very curious, and of great Honour and Eminence, whofe 
Word (if I had leave to name him) no body would queſtion : ' 
And it ing an Inſtance of the Reſpiration of Fiſhes very ſin- 

ular, and ſomewhat out of the way, I have, for the Reader's 

Diverſion, taken notice of it. 

% By Experiments I made myſelf in the Air-Pump, in 

34 September 


put in again for 'twenty-ſeven Hours, then quite died, 
The Animalcules in Pepper-water remained in vacuo twenty- 
_ open Air, I found ſome of them dead, ſome alive. 
N 8 e 
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ethers, that are the moſt accuſtomed to the Want of 


it, live not without it many Days. 


And not only Animals themſelves but even Trees 


and Plants, and the whole vegetable Race, owe 


their Vegetation and Life to this uſeful Element; 
as will appear when come to ſpeak of tbem, and 


* * : A _ 


September and October, 1704, I obſerved that Animals whoſe 

Hearts have two Yertricles, and no Foramen ovale, as Birds, 

Dogs, Cats, Rats, Mice, c. die in leſs than half a Minute, 

counting from the very firſt Exſuction; eſpecially in a ſmall 
eceiver, 

A Mole (which I ſuſpected might have horne more than 
Other Quadrupeds) died in one Minute (without Recovery) in 
a large Receiver; and doubtleſs would herdly have ſurvived 
half a Minute in a ſmall Receiver. A Bat (although wounded) 
ſuſtained the Pump two Minutes, and revived upon the Re- 


admiſſion of the Air. After that, he remained four Minutes 
; and a balf, and reviyed, Laſtly, after he had been five Mi- 
nutes, he continued gaſping for a Time, and after twenty Mi- 


nutes I re-admitted the Air, but the Bat never reyived. 
As for Inſets: Waſps, Bees, Hornets, Graſhoppers, and Lady- 
Cows, ſeemed dead in Appearance in two Minutes, but revivy 


. ed in the open Air in two or three Hours time, notwithllang+ 


In they had been in vgcuo twenty-four Hours, 
The Ear-wig, the great Slaphylinus, the great black lowſy 
Beetle, and ſome other Inſects, would ſeem unconcerned at the 
Vacuum a good while, and lie as dead; but revive in the Air, 
although ſome had lain ſixteen Hours ip the exhauſted Re- 
iver, | 
gn bear the Air-Pump prodigiouſly, eſpecially thpſe in 
Shells ; two of which lay aboye * ours, and ſeemed 
not much affected. The ſame Snails I left in twentyreight 
Hours more after a ſecond Exhauſtion, and found one of them 
quite dead, but the other revived, | 7 
Frogs and Toads bear the Pump long, eſpecially the former. 
A large Toad, found in the Houſe, died irrecoverably in leſs 
than ſix Hours, Another Toad and Frog J put in together, 
and the Toad was ſeemingly dead in two Hours, but the 
Frog juſt alive, After they had remained there eleven Hours, 
and ſeemingly dead, the Frog recovered in the open Air, only 
weak, but the Toad was quite dead. The ſame Frog being 


r Hours. And after they had beer, expoſed a Day or two 


bi, 
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is manifeſt from their Glory and Verdure in a free 
Air, and there becoming Pale and Sickly, and Lan- 
guiſhing and Dying, when by any means excluded 
from e (g). | 

Thus uſeful, thus neceſſary, is the Air to the Life 
of the animated Creatures; and no leſs is it to the 
Motion and Conveyance of many of them. All - 
the winged Tribes owe their Flight and Buoyan- 
cy ( to it, as ſhall be ſhewn in proper Place: 
And even the watry Inhabitants themſelves cannot 
aſcend and deſcend into their Element, well with- 


out it (i). & 
ue 


” + SD * — 
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(g) That the Air is the principal Cauſe of the Vegetation 

of Plants, Borelli proves, in his excellent Book De Mor. Animal. 

Vol. ii. Prop. 181. And, in the next Propoſition, he aſſuteth, 

' In Plantis quoque peragi Aeris reſpirationem quandam imper fectam, 
& qua earum wita pendet, & conſervatur. But of this more, 

when I come to ſurvey Vegetables. 

Some Lettuce Seed being ſown upon ſome Earth in the open Air, 
and ſome of the ſame Seed, at the ſame Time, upon other Earth 
in a Glaſs Receiver of the Pneumatic Engine, afterwards exhagſt- 
ed of Air : The Seed expoſed to the Air, was grown up an Inch and 

' half high within Eight Days; but that in the exhauſted Recerver 
not at all, And Air being again admitted into the ſame emplied 
Receiver, to ſee whether any of the Sced would then come up, it 

aba found, that in the Space of one Weth it was grown 4p to the 

' Height of two or three Inches, Vide Phil. Tranſat. Ne 23, 

Lowth. Abridg. vol. ii. p. 206. 

In wolucribus pulmones perforati aerem inſpiratum in totam 

wentris cavitatem admittunt, Huus ratio, ut propter corporis 

truncum Aere repletum & quaſi extenſum, ipſa magis wolatilia 
evadant, faciliuſque ab atre externo, propter intimi penum, ſu/- 
tententur. Equidem piſces, quo leviis in aquis natent, in Abdo- 
"mine def at Arre inflatas geflant : Pariter & wolucres, propter 
corporis truncum Aere impletum & quaſi inflatum, nudo Aeri in- 
eumbentes, minus gravantur, proindeque lewits & expeditiis vo- 

tant. Willis de Anim, Brut. p. i. cap. 3. 

(i) Fiſhes, by Reaſon of the Bladder of Air within them, can 
Suſtain, or keep themſelves in any Depth of Water : For the Air in 
that Bladder being more or leſs compreſſed, according to the Depth 
the Fiſh fevims at, takes up more or leſs Space; and conſequently, 
the Body of the Fiſh, part of whoſe Bulk this Bladder is, js greater 
or leſi according to the ſeveral Depths, and yet retains 1 ſame 
gat net gp ; Wiight, 


20 Survey of the Bock II. 


But it would be tedious to deſcend too far into 
Particulars, to reckon up the many Benefits of this 
noble Appendage of our Globe in many uſeful En- 

gines (&); in many of the Functions and Opera- 
| tions 


he. 
— 


Ine 


IWeight. Now the Rule de inſidentibus humido is, That a mw 
that is heavier than Jo much Water, as is equal in Quantity to t 
Bulk of it, will fink ; a Boay that is lighter will ſwim; a Body 
of equal Weight will reft in any Part of the Water. By this 
Rule, if the Fiſp, in the middle Region of the Water, be of equal 
Wight to the Water, that is, commenſurate to the Bulk ef it, the 
Fiſh will reft there, without any Tendency upwards or downwards : 
And if the Fiſh be deeper in the Water, the Bulk of the Fiſh be- 
coming leſs by the Compreſſion of the Bladder, and yet retaining the 
Same Weight, it will fink, and reſ at the Bottom. And on the 
other Side, if the Fiſh be higher than the middle Region, the Air 
dilating itſelf, and the Bulk of the Fiſh conſequently increaſing, but 
not the Weight, the Fiſh will riſe upwards, and reſt at the Top of 
the Water. Perhaps, the Fiſh, by ſome Action, can emit Air out 
of its Bladder ; and, when not enough, take in Air, — and 
chen it will not be wondered, that there ſhould be always a fit 
Preportion of Air in all Fiſhes to jerve their Uſe, &c. Then fol- 
lows a Metbod of Mr. Beyle's to experiment the Truth of 
this. After which, in Mr. Loweborp's Abridgment, follow 
Mr. Ray's Obſervations. I think that hath hit upon the 
true Uje of the Swimming-Bladders in Fiſhes. For, 1. It bath 
been obſerved, that if the 8 Bladder of any Fiſh be pricked 
or broken, ſuch a Fiſh ſinks preſently to the Bottom, and can nei- 
ther ſupport or raiſe itſelf up in the Water. 2. Flat Fiſhes, as 
Soles, Plaiſe, &c. which lie always grovelling at the Bottom, have 
mo Swimming-Bladders that ever 1 could find. 3. In moſt Fiſhes 
there is a manifeſt Channel leading from the Guilet — to the ſaid 
Bladder, which, without Doubt, ſerves for the conveying Air 
thereunto. — In the Coat of this Bladder is a muſculous Power to 
contract it when the Fiſh lifts. See more very curious Qbſerva- 
tions relating to this Matter, of the late great Mr. Ray, as al- 
ſo of the curious anonymous Gentleman, in the ingenious Mr, 
Lowthorp's Abridgment before cited, p. 845. from Philo/ophr 
Tranſat, Ne 114, 115. 

(+) Among the Engines in which the Air is uſeful, Pumps 
may be accounted not contemptible ones, and divers other 
Hydraulical Engines, which need not to be particularly inſiſted 
on. In theſe the Water was imagined to riſe by the Power of 
Suction, to avoid a Vacuum, and ſuch unintelligible Stuff; but 
the juſtly famous Mr. Boyle was the firſt that ſolved *heſe Phz- 


nomena by the weight of the Atmoſphere, His ingenious and 
| Curious 
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tions of Nature () in the Conveyance of Sounds; 
and a thouſand Things beſides, And I ſhall but 
Juſt mention the admirable Uſe of our Atmoſphere 
in miniſtring to the enlightening of the World, by 
its reflecting the Light of the heavenly Bodies to us 
(n); and refracting the Sun-beams to our Eye, be- 

| fore 


curious Obſervations and Experiments relating hereto, may be 
ſeen in his little Tract, Of the Cauſe of Attraction by Suction, 
and divers others of his Tracts. 

(1) It would be endleſs to ſpecify the Uſes of the Air in 
Nature's Operations : I ſhall therefore, for a Sample only, 
name its great Uſe to the World in conſerving animated Bo- 
dies, whether endowed with animal or vegetative Life, and its 
contrary Quality of diſſolving other Bodies; by which means 
many Bodies that would prove Nuiſances to the World, are 
put out of the Way, by being reduced into their firſt Principles 
(as we ſay) and ſo embodied with the Earth again. Of its 
Faculty as a Menſtruum, or its Power to diſſolve Bodies, I 
may inſtance in Chryſtal Glaſſes ; which, with long keeping, 
eſpecially if not uſed, will in Time be reduced to a Powder, 
as 1 have ſeen. So divers Minerals, Earths, Stones, Foſſil- 
Shells, Wood, fc. which from Noah's Flood, at leaſt for 
many Ages, have lain under Ground, ſo ſecure from Corrup- 
tion, that, on the contrary, they have been thereby made 
much the ſtronger, have in the open Air ſoon mouldered away ; 
Of which laſt Mr. Beyle gives an Inſtance (from the Diſerta- 
tio de admirandis Hungar. Aquis) of a great Oak, like a huge 
Beam, dug out of a Salt Mine in Tran/ylvania, /o bard, that 
it would nat eafily be wrought upon by Iron Tools, yet being ex- 
poſed 10 the Air out of the Mine, it became /o rotten, that in four 
Days it was eaſy to be broken, and crumbled between one's Fingers, 
Boyle's Suſpic. about ſome hidden Qualities in the Air, p. 28. 
So the Trees turned out of the Earth by the Breaches at Ve- 
Thurrock and Dagenham, near me, although probably no other 
than Alder, and interred many Ages ago in a rotten ouzy 
Mould, were.ſo exceedingly tough, hard, and ſound at firſt, 
that I could make but litle Impreſſions on them with the 
Strokes of an Ax ; but being expoſed to the Air and Water, 
ſoon became ſo rotten as to be crumbled between the Fingers. 
See my Obſervations in Philo). TranſaF. No 335. 

(m) By refleting the Light. of the ns, Fete to us, 1 
mean that Whiteneſs or Lightneſs which is in the Air in the 
Day- time, cauſed by the Rays of Light ſtriking upon the Par- 
- ticles of the Atmoſphere, as well as upon the Clouds above, 

and the other Objects beneath upon the Earth. To the -_ 
a 
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Fore it ever ſurmounteth our Horizon (); by which 
means the Day is protracted throughout the whole 
Globe; and the long and diſmal Nights are 
ſhorten'd in the frigid Zones, and Day ſooner ap- 
proacheth them; yea, the Sun itſelf riſeth in Ap- 


- * * 


Cauſe alſo we owe the Twilight, viz. to the Sun- beams touch- 
ing the uppermoſt Particles of our Atmoſphere, which they do 
when the Sun is about eighteen Degrees — the Horizon. 
And as the Beams reach more and more of the airy Particles, 
ſo Darkneſs goes off, and Daylight comes on and increaſeth. 
For an Exemplification of this, - 4 Experiment may ſerve of 
tranſmitting a few Rays of the Sun through a ſmall Hole into 
a dark Room: by which means the Rays which meet with 
Duſt, and other Particles flying in the Air, are rendered viſible ; 
or (which amounts to the ſame) thoſe ſwimming ſmall Bodies 
are rendered viſible, by their reflecting the Light of the Sun- 
beams to the Eye, which, without ſach Reflection, would nifelf 
be inviſible. 

The Azure Colour of the Sky Sir {/aac Newton attributes to 
Vapours beginning to condenſe, and that are not able to re. 
Mett the other Colours. Jide Optic. Hb. ii. par. 3. prop. 7. 

(n) By the refractive Power of the Air, the Sun and the 
other heavenly Bodies ſeem higher than really they are, eſpe- 
cially near the Horizon. What the Refractions amount unto, 
what Variations they have, and what Alterations in Time th 
cauſe, may be briefly ſeen in a little Book called The Artificial 
Clock-maker, chap. 11. 

Although this infletive Quality of the Air be a great Incum- 
brance and Confuſion of Aſtronomical Obſervations ; — yet it is 
not <vithout ſome conſiderable Benefit to Navigation; and indeed 
in ſome Caſes, the Benefit thereby obtained is much greater thay 

uld be the Benefit of having the Ray proceed in an exadt firaight 
Line. Then he mentions the Benefit hereof to the Polar Parts 
of the World.] But this by the bye (ſaith he.) The great Ad- 
vantage I conſider therein, is the firſt Diſcovery of Land upon the 
Sea; for by Means hereof, the Tops of Hills and Lands are raiſed 
«fp into the Air, fo as to be diſcoverable ſeveral Leagues farther 
off on the Sea than they would be, were there no ſuch Refrattion, 
which is of great Benefit to Navigation for fleering their Courſe in 
the Night, when they approach near Land; and likewiſe for di- 
recting them in the Day-time, much more certainly than the moſt 
exact Celeſtial Obſervations could do by the Help of an uninfleted 
Kay, eſpecially in ſuch Places as they hawe no Soundings, [Then 
he propoſes a Method to find, by theſe Means, the Diſtance of 
Objects at Sea. ] Vide Dr. Hook”: Poſt. Works, Leg. of Navig. 
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pearance (when really it is abſent from them) to 
the great Comfort of thoſe forlorn Places (o). 

But paſſing by all theſe Things with only a bare 
Mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the excel- 
lent Uſe of this noble circumambient Companion of 
our Globe, in reſpect of two of its Meteors, the 
Winds, and the Clouds and Rain (p). 


(0) Cum Belge in Novs Zembla bybernarent, Sol illis apparuit 
16 diebus citizs quam revera in Horizonte exiſteret, hoc eff, cum 
adbuc infra Horizontem depreſſus effet quatuor circiter gradibus, 
E quidem aere ſereno, Varen. Geog. cap. xix. prop. 22. 

heſe Hollanders] found, that the Night in tr Place Sport- 
ened no leſs than a whole Month; which muſt needs be a v 
reat Comfort to all ſuch Places as live very far towards r 
North and South Poles, where Length of Night, and Want of fee- - 
Sag the Sun, cannot chuſe but be very tedious and irkſome. 5 
ibid. N 

[By means of the Refractions] we —— the Sun to riſe tæuen- 
ty Minutes before it d ; and in the Evening to remain above 
the Horizon twenty Minutes (or thereabouts) longer than it ſhould. 
Capt. James's Journ. in Boyle of Cold. Tit. 18. p. 190. 

, Aer in Nubes cogitur : humoremque colligens terram auger 
imbribus : tum effluens huc & illuc, ventos efficit. Iden annuas 
Frigorum, & calorum facit warietates : idemgue & wolatus Alitum 
Suſtinet, & ſpiritu ductus alit & ſuſtentat animantes, Cic. de 

at. Deor. lib, ii. cap. 39. - | 


CHAP, 


C H A P. II. 
' Of the Winds {a}. 


NO paſs by other Confiderations, whereby 1 
might demonſtrate the Winds to be the infi- 
nite Creator's Contrivance, I ſhall infiſt only upon 


their great Uſefulneſs to the World. And fo great 
is 


—_— 
_— 


— 
—_ 


(a) Ventus eft aer fluent, is Senecas Definition. Na. Qu. 
J. v. And as Wind is a Current of the Air, ſo that which ex- 
cites or alters its Currents, may be juſtly ſaid to be the Cauſe 
of the Winds. An Squipoiſe of the Atmoſphere produceth a 
Calm; but if that Æquipoiſe be more or leſs taken off, a Stream 
of Air, or. Wind,. is thereby accordingly produced; either 
ſtronger or weaker, ſwiſter or {lower. And divers Things there 
are, that may make ſuch Alterations in the ZEquipoiſe ortaſance 
of the Atmoſphere, viz. Eruptions of Vapours from Sea of 
Land; Rarefactions and Condenſations in one Place more than 
another; the Falling of Rain, Preſſure of the Clouds, We, Pliay. 
lib. ii. cap. 45. tells us of a certain Cavern in Dalmatia, called 
Senta, in quem, ſaith he, aſjecto levi pondere, quamwis tranquil» 
ho die, tur bini femilis emicat procella. But as to Caves, it is ob- 
ſerved, that they often emit Winds, more or leſs. Dr. Connor, 
taking Notice of this Matter, ſpecifies theſe, Ia regno Neapoli- 
tano ex immani Cumane Sibylla aniro tenuem ventum effluentem 
percepi. The like he obſerved at the Caves at Baia, and in 
ſome of the Mines of Germany,. and in the large Salt-Mines of 
Gracow in Poland. Ubi, ſaith he, opifices; & ipſe fodine domi- 
nus Andreas Morſtin, Nob. Polonus, mihi afſeruerunt, quid tanta 
aliguando Ventorum tempeſtas ex ambagiofis hujus fodine receſſibus 
furgere ſolebat, quod laborantes res humi profternebat, nec non 
portas & demicilia (que fibi in hae fodind artifices extruunt) pe- 
nitis evertebat. Bern. Connor. Diſſer. Med. Phyſ. p. 3 Hh Art. 3. 

And as great Caves, ſo great Lakes ſometimes ſend forth 
Winds. 80 Gaſſendus ſaith the Lacus Legnius doth, E quo dum 
exoritur ſumus, nubes haud dubie creanda «ft, que fit brevi in 
tempeſtatem /ewviſſimam exoneranda, Gaſſend. Vit. Peireſk. lib. v. 


. 


P: 417. 
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is their Uſe, and of ſuch abſolute Neceſſity are they 
to the Salubrity of the Atmoſphere, that all the 

| World 
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_ P"I4y Mut. 


—— 


But the moſt univerſal and conſtant Alterations of the Ba- 
lance of the Atmoſphere, are from Heat and Cold. This is 
manifeſt in the general Trade-Winds, blowing all the Year 
between the Tropicks from Eaſt to Weſt : If the Cauſe thereof 
be (as ſome ingenious Men imagine) the Sun's daily Progreſs 
round that Part of the Globe, and by his Heat rarefying one 
Part of the Air, whilſt the cooler and heavier Air behind preſſ- 
eth after. So the Sea and Land Breezes in Note 4. And ſo” 
in our Climate, the Northerly and Southerly Winds (com- 
monly eſteemed the Cauſes of cold and warm Weather,) are 
really the Effects of the Cold or Warmth of the Atmoſphere: 
Of which I have had ſo many Confirmations, that I have no 
Doubt of it. As, for Inſtance, it is not uncommon to ſee 2 
warm Southerly Wind ſuddenly changed to the North, by 
the Fall of Snow or Hail ; to ſee the Wind in a froſty, cold 
Morning, North, and when the Sun hath well warmed the 
Earth and Air, you may obſerve it to wheel about towards the 
Southerly Quarters : and again to turn Northerly or Eafterly 
in the cold Evening. It is from hence alſo, that in Thunder- 
Showers the Wind and Clouds are oftentimes contrary to one 
another, (eſpecially if Hail _ the ſultry Weather below- 
directing the Wind one Way, and the Cold above the Clouds 
another Way. I took Notice upon March the 1oth, 1710-11, . 
(and divers ſuch like Inſtances I have had before and fince) 
that the Morning was warm, and what Wind ftirred wasWeſt- 
South-weſt, but the Clouds were thick and black (as general- 
ly they are when Snow enſues :) A little before Noon the Wind 
— about to North by Weſt, and ſometimes to other Points, 
the Clouds at the ſame Time flying ſome North by Weſt, but 
fome South-Weſt ; About One of the Clock it rained apace, 
the Clouds flying ſometimes North-Eaſt, then North, and at 
Iaſt both Wind and Clouds ſettled North by Weft ; at which 
Time Sleet fell- plentifully, and it grew very cold. From all 
which I obſerve, 1. That although our Repion below was 
warm, the Region of the Clouds was cold, as the black, 
fnowy Clouds ſhewed. 2- That the Struggle between the 
Warmth of ours, and the Cold of the cloudy Region, ſlopped 
the airy Currents of both Regions. 3. That the Falling of the 
Snow through our warmer Air melted into Rain at firſt ; but 
that it became Sleet after the ſuperior Cold had conquered the 
' Inferior Warmth. 4. That, as that Cold prevailed by De- 
rees, ſo by Degrees it wheeled about both the Winds and 

ouds from the Northwards towards the South. 
PTS Hippocrates, * 
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World would be poiſoned without thoſe Agitations 
thereof, We find how putrid, fetid, and unfit for 
Reſpiration, as well as Health and Pleaſure, a ſtag- 
nating, confined, pent-up Air is. And if the whole 
Maſs of Air and Vapours was always at Reſt, and 
without Motion, inſtead of refreſhing and anima- 
ting, it would ſuffocate, and poiſon all the World: 
Bur the perpetual Commotions it receives from the 

Gales and Storms, keep it pure and healthful (5). 
Neither are thoſe Ventilations beneficial only to 
the Health, but to the Pleaſure alſo of the Inhabi- 
tants of the Terraqueous Globe; witneſs the Gales 
which fan us in the Heat of Summer; without 
which, even in this our temperate Zone, Men are 
ſcarce able to perform the Labours of their Calling, 
| or 
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Hippecrates, lib. ii. De Vid. Orat. Omnes Lentos wel a. niveg 
— vebementi gelu, fluminibus, Sc. ſpirare neceſſe judicat. 
artholin. de uſu Nivis, cap. 1. | 
(6) It is well eberved in my Lord Howard's Voyage to Con- 
ſtantinople, That at Vienna they have frequent Winds, which 
if they ceaſe long in Summer, the Plague often enſues : So that it is 
mow grown into a Proverb, 7. well Auſtria be not windy, it is 
ſubject to Contagion, Bohun of Wind, p-. 213. ˖ 
From ſome ſuch Commotions of the Air I imagine it is, that 
at Grand Cairo the Plague immediately ceaſes, as ſoon as the 
Nile begins to overflow; although Mr. Boyle attributes it to 
nitrous — Determ. Nat. of Effluv. chap. 4. 
Nulla enim propemodum regio eft, que non habeat aliguem flatum 
ex ſe naſcentem, & circa ſe cadentem. | 
Inter cætera itaque Prowidentiæ opera, hoc quoque aliguis, ut dig- 
num admiratione ſuſpexerit. Non enim ex una cauld Yentos aut 
invenit, aut per diwerſa dijpoſuit : ſed primum ut aera non fine- 
rent pigreſcere, ſed aſſidud wexatione utilem redderent, witalemgue 
trafuris, Sen. Nat. Queſt. lib. v. cap. 17, 18. 
All this is more evident from the Cauſe aſſigned to malig- 
nant epidemical Diſeaſes, particularly the Plague, by my inge- 
nious learned Friend, Dr. Mead; and that is, an hot and moiſt 
Temperament of the Air, which is obſerved by Hippocrates, 
Galen, and the general Hiſtories of Epidemical Diſeaſes, to at- 
tend thoſe Diſtempers. Jide Mead of Poiſons, Eſſay 5. p. 
161. But indeed, whether the - Cauſe be this, or poiſonous, 
malignant Exhalations, or Animalcules, as others * 
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or not without Danger of Health and Life (c). 
But eſpecially, witneſs the perpetual Gales which 
through» 


— 


the Winds are however very ſalutiferous in ſuch Caſes, in cool- 
ing the Air, and diſperſing and driving away the moiſt or peſti- 
ferous Vapours. 

(c) Fuly 8, 1707, (called for ſome time after the Hot Tue/- 
day, ) was ſo exceſſively hot and ſuffocating, by reaſon there 
was no Wind ſtirring, that divers Perſons died, or were in 
great Danger of Deal. in their Harveſt-Work. Particularly 
one who had formerly been my Servant, a healthy, luſty, young 
Man, was killed by the Heat; and ſeveral Horſes on the 
Road dropped down and ed the ſame Day. 

In the foregoing Notes having taken Notice of ſome Things 
relating to Heat, although it be ſomewhat out of the way, I 
hope the Reader will excuſe me, if I entertain him with ſome 
Obſervations I made about the Heat of the Air under the Line, 
compared with the Heat of our Bodies. J. Patrick, who, as 
he is very accurate in making Barometrical and Thermometri- 
cal Inſtruments, had the Curioſity, for the nicer adjuſting his 
Thermometers, to ſend two abroad (under the Care of two very 
ſenſible ingenious Men) one to the Northern Latitude of 81 ; 
the other to the Parts under the Æquinoctial: In theſe two 
different Climates, the Places were marked where the Spirits 
ſtood at the ſevereſt Cold and greateſt Heat. And according 
to theſe Obſervations he graduates his Thermometers, With 
his Standard I compared my Standard Thermometer, from all 
the Degrees of Cold, I could make with Sal Armoniack, &c. 
to the greateſt Degree of Heat our Thermometers would reach 
to. And with the ſame Thermometer (of mine) I experi- 
mented the greateſt Heat of my Body, in Fuly, 1709. Furſt 
in an hot Day without Exerciſe, by putting the Ball of my 
Thermometer under my Armpits, and other hotteſt Ports of 
my Body. By which means the Spirits were raiſed 284 Tenths 
of an Inch above the Ball. After that, in a much hotter Day, 
and indeed nearly as hot as any Day with us, and after I had 
heated myſelf with ſtrong Exerciſe too, as much as I could well 
bear, I again tried the Jem Experiment, but could not get 
the Spirits above 288 Tenths; which I thought an inconſi- 
derable Difference for ſo ſeemingly a very different Heat of my 
Body. But from ſome Experiments I have made (although [ 
have unfortunately forgotten them) in very cold Weather, [ 
imagine the Heat of an healthy Body to be always much 
the ſame in the warmeſt Parts thereof, both in Summer and 
| Winter, Now between thoſe very Degrees of 284, and 288, 

the Point of the Equatorial Heat falleth. From which Obſer- 
vation it appears, that there is pretty nearly an equal Coatem- 

C peramen 
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throughout the whole Year do fan the Torrid Zone, 
and make that Climate an healthful and pleafant 
— which would otherwiſe be ſcarce habit- 
able. | 

To theſ: I might add many other great Conve- 
niencies of the Winds in various Engines, and va- 
rious Buſineſſes. I might particularly inſiſt upon its 


- great Uſe to tranſport Men to the fartheſt diſtant 


Regions ofthe World ; (4) and I might particular- 
ly ſpeak of the general and coaſting Trade-Winds, 
the Sea, and the Land-Breezes; (2) the one ſerving 
e ; 1 
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ent of the Warmth of our Bodies, to that of the hotteſt 
Part of the Atmoſphere inhabited by us. 

If the Proportion of the Degrees of Heat be defired from 
the Freezing Point, to the Winter, Spring, and Summer Air, 
the Heat of Man's Body, of heated Water, melted Metals, 
and ſo to actual Fire; an Account may be met with of it, by 
my moſt ingenious Friend, the great Sir Jaac Newton, in 
Pile. Tranſat. No 270. 

(4d) In hoc Providentia ac Diſpoſitor ie Mundi Deus, aera 
ewventis exercendum dedit, — non ut nos claſſes partem freti occupatu- 
ras compleremus milite armato, fc, Dedit ille ventos ad cuſtodi- 
endam cœli terrarumque temperiem, ad evocandas ſupprimendaſque 
aquas, ad alendos ſatorum utque arborum fructus; quos ad maturi- 
tatem cum aliis cauſis \adducit ipſa jadtatio, : attrahens cibum in 
ſumma, & ne torpeat, promovens. Dedit wentos ad ulteriora 
naſcenda : fuifſet enim im;eritum animal, Q fine magnd experien- 
tid rerum Homo, f circumſcriberetur natalis ſuli fine, Dedit ven- 
tot ut commoda cujuſque regions fierent communia; non ut legiones 
equitemgue geſflarent, nec ut pernicigſa gentibus arma tranſveberent, 
deneca, ibid. | 

[e) Sea Breezes commonly riſe in the Morning about Nine o 
Clock. — They firſt approach the Shore gently, as if they avere 
afraid to come near it. — It cemes in a fine, ſmall, black Carle 
upon the Water, whereas all the Sea between it and the Shore 
(not yet reached by it) is as ſmooth and even as Glaſs in Cempa- 
riſen. In half an Hour's time ofter it has reached the Shore, it 
fans pretry briſkly, and fo increaſeth gradually till Twelve & 
Clock ; then it is commonly hy es and laſts ſo till Two or 
Three, a vcry briſt Gale. — After Three it begins 10 die away 


ain, and gradually withdraws its Force till all is ſpent; and 
about Five o Clock — it is lulled aflrep, and comes no more till 


And 


next Morning. 
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to carry the Mariner in long Voyages from Eaſt to 
Welt; the other ſerving to waft him to particular 
Places; the one ſerving to carry him into his Har- 
bour, the other to bring him out. But I ſhould go 
too far to take Notice of all Particulars /). Leav- 
ing therefore the Winds, I proceed, in the next 
Place, to the Clouds and Rain. | 
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And as the Sea-Breezes do blow in the Day, and reſt in the 
Night ; Jo tn the contrary [the Land-Breezes] blow in the Night, 
and reft in the Day, alternately ſucceeding each other. — They ſpring 
wp between Six and Twelve at Night, and laſt till Six, Eight, 
or Ten in the Morning. Dampier's Diſc. of Winds. chap. 4. 

One thing more I believe ſome of my Friends will ex- 

from me is, That I ſhew the Reſult of comparing my 
own Obſervations of the Winds, with others they know I have 
from Ireland, Switzerland, Italy, France, New-England, and 
ſome of our Parts of England. But the Obſervations being, 
ſome of them, but of one Vear, and moſt of the reſt of but a 
few Years, I have not been able to determine any great Mat- 
ters. The chief of what I have obſerved is, That the Winds 
in all theſe Places ſeldom agree ; but when they moſt certainly 
do ſo, it is commonly when the Winds are ſtrong, and of long 
Continuance in the ſame Quarter: And more, I think, in the 
Northerly and Eaſterly than other Points. Alſo, a ſtrong Wind in 
one Place, is oftentimes a weak one in another Place, or mode- 
rate, according as Places have been nearer or farther diſtant. Yide 
Phil. Tranſa#. Ne 297, and 321. But to give a good and 
tolerable Account of this, or any other of the Weather, it is 
neceſſary to have good Hiſtories thereof from all Parts ; which 
as yet we have but few of, and they imperſect, for Want of 
longer and ſufficient Obſervations. 


17 
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CHAP. Ill. 
Of the Clouds and Rain. 


HE Clouds and Rain (a) we fhall find to be 

no leſs uſeful Meteors than the laſt mentioned; 

as is manifeſt in the refreſhing pleaſant Shades 
which the Clouds afford, and the fertile Dews and 
| Showers 


13 ** 


Ta) Clouds and Rain are made of Vapours raiſed from Wa- 

ter or Moiſture only. So that I utterly exclude the Notion of 
Dry, Terrene Exhalations, or Fumes, talked much of by moſt 
Philoſophers ; Fumes being really no other than the humid 
Parts of Bodies reſpectively Dry. 

Theſe Vapours are demonſtratively no other than ſmaly 
Bubbles, or Veſiculæ, detached from the Waters by tne Power 
of the Solar, or Subterraneous Heat, or both. Of which fee 
Book ii. Chap. 5, Note (b). And being lighter than the At- 
moſphere, are buoyed up thereby, until they become of an 
equal Weight therewith, in ſome of its Regions aloft in the 
Air, or nearer the Earth ; in which thoſe Vapours are formed 
into Clouds, Rain, Snow, Hail, Lightning, Dew, Miſts, and 
other Meteors, 

In this Formation of Meteors the grand Agent is Cold, which 
commonly, if not always, occupies the ſuperior Regions of 
the Air; as is manifeſt from thoſe Mountains which exalt their 
lofty Tops into the upper and middle Regions, and are always 
covered with Snow and Ice. 

This Cold, if it approaches near the Earth, prefently pre- 
cipitates the Vapours, either in Des ; or if the Vapours more 
copiouſly aſcend, and ſoon meet the Cold, they are then con- 
denſed into Miſung, or elſe into Showers of /mall Rain, falling 
in numerous, thick, ſmall Drops: But if thoſe Vapours are 
not only copious, but alſo as heavy as our lower Air itſelf (by 
means their Bladders are thick and fuller of Water), in this 
caſe they become viſible,. ſwim but a little Height above the 
Earth, and make what we call a Mi or Fog. But if they 
are a Degree lighter, ſo as to mount higher, but not any great 

Height, 
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Showers which they pour down on the Trees and 
Plants, which would languilh and die with perpe- 


tual 


* 


Height, as alſo meet not with Cold enough to condenſe them, 
nor Wind to diſſipate them, they then form an heavy, thick, 
dark Sty, laſting oftentimes for ſeveral Weeks without either 
Sun or Bain. Kad in this Caſe I have ſcarce ever known it to 
Rain, till it hath been fr? Fair, and then Foul, And Mr. 
Clarke (an ingenious Clergyman of. Norfe/k), who in his 
Life-time, long before me, took notice of it, and kept a Re- 
iſter of the Weather for thirty Years, which his learned 
Grandſon, Dr. Samuel Clarke, put into my Hands, he 0 ſay) 
faith, he ſcarce ever obſerved the py to fail in all that 
Time ; only he adds, IF the Winds be in ſome of the Eafterly 
Points, But I have obſerved the ſame to happen, be the 
Wind where it will. And from what hath been Ba, the Caſe 
is eaſily accounted for, wiz. whilit the Vapours remain in the 
ſame State, the Weather doth ſo too. And ſuch Weather is 
generally attended with moderate Warmth, and with little or 
no Wind to diſturb the Vapoure, and an heavy Atmoſphere to 
ſupport them, the Barometer being commonly high then. But 
when the Cold appreacheth, and by condenſing drives the Va- 
e into Clouds or Drops, then is Way made for the Sun- 
ams, till the ſame Vapours, being by farther Condenſation 
formed into Rain, fall down in Drops, 

The Cold's approaching the Vapours, and conſequently 
the Alteration of ſuch dark Weather, I have beforehand per- 
ceived, by ſome few ſmall Drops of Rain, Hail, or Snow, now 
and then falling, before any Alteration hath been in the Wea- 
ther; which I take to be from the Cold meeting ſome of the 
ſtraggling Vapours, or the uppermoſt of them, and condenſing 
them into Drops, before it arri ves unto, and exerts itſelf upon 
the main Body of Vapours below. 

I have more largely than ordinary inſiſted upon this part 
of the Weather, partly as being ſomewhat out of the Way ; 
but chiefly, becauſe it gives Light to many other Phenomena 
of the Weather. Particularly we may hence diſcoyer the Ori- 
ginal of Clouds, Rain, Hail, and Snow; that they are Va- 
pours cartied aloft by the Gravity of the Air, which meeting 
together ſo as to make a Fog above, they thereby form à Cloud. 
If the Cold condenſeth them into Drops, they then fall in 
Rain, if the Cold be not intenſe enough to freeze them : But if 
the Cold freezeth them in the Clouds, or in their Fall through 
the Air, they then become Hail or Szow. ; 

As to Lightning, and other enkindled Vapours, I need ſay 
httle in this Place, and ſhall therefore only obſerve, that they 


owe alſo their Riſe to Vapours ; but ſuch Vapours as are de- 
C 3 tached 
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geth er. 
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tual Drought, but are hereby made Verdant and 
Flouriſhing, Gay and Ornamental; ſo that (as the 
_ Plalmiſt 


tached from mineral Juices, or at leaſt that are mingled with 
them, and are Fired by Fermentation. | 
Another Phenomenon reſolvable from what hath been ſaid is, 
why a cold is always a wet Summer, wiz. becauſe the Va- 
pours riſing plentifully then, are by the Cold ſoon collected 
into Rain. A remarkable Inſtance of this we had in the Sum- 
mer of 1708, Part of which, eſpecially about the So//ice, was 
much colder than uſually. And June 12, it was ſo cold, that 
my Thermometer was near the Point of hoar Froſt, and in 
ſome Places I heard there was an hoar Froſt; and during all the 
cool Weather of that Month, we had frequent and large Rains, 
ſo that the whole Month's Rain amounted to above two Inches 
Depth, which is a large Quantity for Upminfter, even in the 
wetreſt Months, And not only with us at Upmin/ter, but in 
other Places, particularly at Zurich, in Switzerland, they ſeem 


to have had as onſeaſonable Cold and Wet as we. Fuit hic 


mens — treter modum humicur, & magno quidem vegetabilibus 
bominibuſque damno. Multum computruit Fanum, &c. complains 
the Induttrious and Learned Dr. J. J. Scheuchzer : Of which, 
and otter Particulars I have given a large Account in Phile/. 
Tranſat, No 321. 

In which Tranſachion I have obſerved farther, that about 
the Equinoxes we (at Upminſter at leaſt) have oftentimes more 
Rain than at other Seaſons. The Reaſon of which is mani- 
feſt from what hath been ſaid, wiz. in Spring, when the Earth 
and Waters are looſed from the brumal Conſtipations, the 
Vapcurs ariſe in great Plenty: And the like they do in Au- 
tumn, when the Summer Heats, that both diſſipated them, 
and warmed the ſuperior Regions, are abated ; and then the 
Cold of the ſuperior Regions meeting them, condenſeth them 
into Showers, more plentifully than at other Seaſons, when 
either the Vapours are fewer, or the Cold that is to condenſe 
them is lefs. 

The Manner how Vapours are precipitated by the Cold, or 
reduced into Drops, I conceive to be thus: Vapours being, 
as I ſaid, no other than I:flated Vfculæ of Water; when 
they meet with a colder Air than what is contained in them, 
the contained Air is reduced into a leſs Space, and the watry 
Shell or Caſe rendered thicker by that- means, ſo as to be- 
come heavier than the Air, by which they are buoyed up, and 
conſequently muſt needs fall down. Alſo many of thoſe thick- 


. ened Vficulæ run into one, and ſo form Drops, greater or 


ſma!ler, according to the Quantity of Vapours collected to- 
As 
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Pſalmiſt faith, P/zl. Ixv. 12, 13.) The little Hills 

rejoice on every ice, and the Valleys fhout for Jay, they 

alſo fing. | 
And 


— — — 


As to the Rain of different Places, I have, in ſome of our 
Tranſactions, aſſigned the Quantities ; particularly in the laſt 
cited Tren/attion, I have aſſigned theſe, wiz. the Depth of the 
Rain one Year with another, in Egli Meaſure, if it was to 
ſtagnate on the Earth, would amount unto, at Townly, in 
Lancaſhire, 42 Inches and a half; at Upminſter in Efex, 19 
Inches and a quarter; at Zurich in Sawitzer/and, 32 Inches and 
a quarter; at Pi/a in Italy, 43 Inches and a quarter; at Paris 
in France, 19 Inches; and at Le in Flanders 24 Inches. 

It would be endleſs to reckon up the ie and other prodj- 
gious Rains taken notice of by Hiſtorians, and other Authors, 
as præternatural and ominous Accidents ; but if ſtrictly pried 
into, will be found owing to natural Cauſes: Of which, for 
the Reader's Satisfaction, I will give an Inftance or two. A 
Bloody Rain was imagined to have fallen in France, which put 
the Country People into fo great a Fright, that they left their 
Work in the Fields, and in great Haſte flew to the neigh- 
bouring Houſes. Peire/e (then in the Neighbourhood) ſtrictly 
inquiring iato the Cauſe, found it to be only red Drops com- 
ing from a ſort of Butterfly that flew about in great Numbers 
at that Time, as he concluded from ſeeing ſuch red Drops to 
come from them; and becauſe thete Drops: were laid, Now 
fapra edificia, non in drvexis lapidum ſuperficiebus, uti dcbuerat 
contingere, fi > cœlo ſanguine pluiſſet'; jed in ſubravis petius & in 
fJoraminibus. — Acceſſit, quod parietes bis tingebantur, non qui in 
mediis oppidis, ſed qui agrorum vidini eraut, neque ſecundum par- 
tes elatiores, fed ad mediocrem ſolum allitudinem, quantam wolitare 
Papiliones ſolent, Gaſſend. in vit. Peireſk, lib. ii. p. 156. 

So Dr. Merret ſaith alſo, Pluvia Sanguinis guam certiffime 
_ efje tautùm Iaſectorum excrementa ; Pluvia T ritici quam ni- 
bil aliud gſe quam Hederæ bacciferæ grana a Sturris devorata ex- 
cretague comparanti liquidi/ſime patet. Pinax rerum, Cc. p. 
220. | 

The curious Worm tells us of the raining of Brimſtone, An. 
164%, Maii 16. Hic Hafnie cam ingenti pluvid tota urbs, am- 
neſque ita inundarentur plate, ut greſſus hominum impediret, Sul 
phureogue odore atrem inficeret, dilapſis aliguantulum aquis, gui- 
buſdam in locis col'igere Icuit Sulphureum pulyerem, cuj us portion 
nem ſervo, colore, odere, & aliis verum Sulpbur ferentem, Muſ. 
Worm. lib. i. cap. 11. ſect. 1. 

Together with the Rain we might take notice of other Me- 
teors, particularly Szow ; which although an irkſome Gueſt, 
yet hach its great Ules, if all be true that the famous 7. Bar- 

C 4 thbolin 


| 24 Of the Clouds and Rain. Book I. 


And if to theſe Ules, we ſhould add the Ori- 
gin of Fountains and Rivers, to Vapuurs and the 
a Rains, 


— — 


tholin ſaith of it, who wrote a Book de Nivis U/u Medico. In 
which he ſhews of what great Uſe Snow is, in fructifying the 
Earth, preſerving from - Plague, curing Fevers, Cholicks, 
Head- aches, Tooth-Aches, Sore Eyes, Pleuriſies (for which 
Uſe, he ſaith, his Country Women of Denmark keep Snow- 
Water gathered in March), alſo in prolonging Life (of which 
be inſtanceth in the Alpine Inhabitants, that live to a great 
Age), and preſerving dead Bodies; Inſtances of which he 
gives in Perſons buried under the Snow in paſſing the Alps, 
which are found uncorrupted in the Summer, when the Snow 
is melted ; which ſad Spectacle he himſelf was an Eye-Witneſs 
of. And at Spitzberg in Greenland, dead Bodies remain en- 
tire and uncorrupted for thirty Years. And laſtly, concern- 
ing ſuch as are ſo preſerved when ſlain, he faith they remain 
in the ſame Poſture and Figure: Of which he gives this odd 
Example. V/m id extra urbem nofiram [Hafniam] uam, 
11 Feb. 1659. oppugnantes hofles repellerentur, magnaque ftrage 
orcumberent ; alii enim rigidi iratum wvultum 2 altt ocu- 
tos elates; alit ore didudto ringentet, alii brachiis eætenſis Gladium 


minari, alii alis fitu profirati jacebant. Barthol. de Uſu Niv. 


cap. 12. 
But although Snow be attended with the Effects here named, 
and others ſpecified by the learned Bartholin; yet this is not 
to be attributed to any peculiar Virtue in the Snow, but 
ſome other Cauſe. Thus when it is ſaid to frud#ify the Earth, 
it Coth ſo by guarding the Corn or other Vegetables againſt 
the intenſer Cold of the Air, eſpecially the cold piercing 
Winds; which the Huſbandmen obſerve to be moſt injurious 
to their Corn, of all Weathers. So for Conſerving dead Bedies, 
it doth it by conſtipating ſuch Eodies, and preventing all ſuch 
Fermentations or internal Conflicts of their Particles, as would 
produce Corruption. * 
Such an Example as the preceding is ſaid to have happened 
ſoms Years ago at Paris, in digging in a Cellar for ſuppoſed 
hidden Treaſure; in which, after I ing ſome Hours, the 
Maid, going to call her Maſter, found | rt all in their digging 
Poftures, but dead. This being noifed abroad, brought in not 
only the People, but Magiſtrates alſo, who found them accord- 
ingly ; Ille gui ligone terram effederat, & ſocius qui pals effeſſam 
terram remeverat, ambo pedibus flabant, quaſi ſuo qui/que operi 

| G@ffixus incuburſſet ; uxor wnius quaſi ab opere defeſſa in ſeamno, 
Jolitito puadam wultu, ſedebat, imclinato in palmam manũs genibus 
innitentis capite ; puerulus laxatis braccis in margine excavate 

feva dffixis in terram aculis alvum exonerabat ; omnes in naturali 
N * 


+ 


Chap. III. Of the Clouds and Rain. 25 


Rains, as ſome of the moſt eminent modern Philo- 
ſophers () have done, we ſhould have another In- 

ſtance of the great Ule and Benefit of that Meteor. 
And now, if we reflect upon this neceſſary Ap- 
pendage of the Terraqueous Globe, the Atmoſphere; 
and conſider the abſolute Neceſſity thereof to many 
Uſes of our Globe, and its great Convenience to the 
Whole: And in a word, that it an{wereth all the 
Ends and Purpoſes that we can ſuppoſe there can be 
for ſuch an Appendage : Who can but own this to 
be the Contrivance, the Work of the great Creator? 
Who would ever ſay or imagine ſuch a Body, ſodif- 
ferent from the Globe it ſerves, could be made by 
Chance, or be adapted fo exactly to all thoſe fore- 
mentioned grand Ends, by any other Efficient than 
by the Power and Wiſdom of the infinite God! 
Who would not rather, from ſo noble a Work, 
readily acknowledge theWorkman (c), and as eaſily 
conclude 


ꝓ—— — 


| fitu, carne tanquam flatuæ rigidi, apertis oculis & wultu vitam 
| of 8 exanimes ftabant. Dr. Bern. Connor, Diſſert. 
. ny . 15. 

The Dodor attributes all this to Cold ; but I ſcarce think 
there could be Cold enough to do all this at Pariz, and in 2 
Cellar roo. But his following Stories are not improbable, of 
Men and Cattle killed with Co!d, that remained in the very 
ſame Poſture in which they died ; of which he gives, from a 
Spaniſh Captain, this Inſtance, that happened two Years be- 
fore, of a Soldier who unfortunately ſtraggled from his Com- 
pany that were foraging, and was killed with the Cold, but was 
thought to have fallen into the Enemies Hands. But ſoon af- 
ter their Return to their Quarters, they ſaw their Comrade re- 
turning, fitting on Horſeback, and coming to congratulate 
him, found him dead, and that he had been brought thither in 
the ſame Poſture on HorſeFtok, notwithſtanding the jolting of 
the Horſe. Jbid. p. 18. | 

„ Of this Opinion was my late moſt ingenious and learned 
Friend, Mr. Ray, whoſe Reaſons ſee in his Phyfico-Theoleg. 
Diſcourſes, Diſc. II. ch. ii. p. 89, Cc. 80 alſo my no leſs 
learned and ingenious Friends, Dr. Halley, and the late Dr. 
Hoek, many of the French Virtuoſos alſo, and divers other very 
conſiderable Men before them, too many to be ſpecified here. 

(c) An Polycletum guidem admirabimur propter partium Statue - 

— con veni- 
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conclude the Atmoſphere to be made by GOD, as 
an Inſtrument wrought by its Power, any Pneu- 
matick Engine, to be contrived and made by Man! 
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Of Light. 


N US much for the firſt Thing miniſtring to 

; the Terraqueous Globe, the Atmoſphere and 
its Meteors; the next Appendage is Light (a). Con- 
cerning which, I have in my Survey oc the Heavens 
( ſhewed what admirable Contrivances the infinite- 
ly wiſe Creator hath for the affording this noble, glo- 


— convenientiam ac proportionem ? Naturam autem non modo non 
laudabimus, ſed omni etiam arte privabimus, gue paritum propor- 
tionem non ſolum extrinſecus more Statuariorum, Jed in profundo 
etiam ſervavit ? Nonne & Polycletus ige Nature eft imitator, in 
guibus ſaltem eam potuit imitari * Potuit autem in ſolis externis 
partibus in quibus artem conſidera vit. With much more to the 
like Purpoſe. Galen. de LJ. Part. lib. xvii. 78 1. ä 

(a) It is not worth while to enumerate the Opinions of the 
Ariſflotelians, Carteſiant, and others, about the Nature of Light, 
Ariſiotle making it a Quality; Cartes, a Pulſion or Motion of 
the Globules of the ſecond Element. Jide Cartes Princip. p. 3. 
ſea. 55, &c. But, with the Moderns, I take Light to conſiſt 
of material Particles, propagated from the Sun, and other lu- 
minous Bodies, not inſtantaneouſly, but in Time, according 
to the Notes following in this Chapter. But not to inſiſt upon 
other Arguments for. the Proof of it, our noble Founder hath 
proved the Materiality of Light and Heat, from actual Experi- 
ments on Silver, Copper, Tin, Lead, Spelter, Iron, Tute- 
nage, ard other Bodies, expoſed (both naked and cloſely ſhut 
up) to the Fire: All which were conſtantly found to receive 
an [ncrement of Weight, I wiſh he could have met with a fa- 
| vourable Seaſon to have tried his Experiments with the Sun- 
Beams, as he intended. ide Boyic's Exp. to make Fire and 
Flame ponderabie. 

(6) Aftro- Theol. Book vii. 

; rious, 
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rious, and comfortable Benefit to other Globes, 
as well as ours; the Proviſion he hath made by 
Moons, as well as by the Sun, for the Communi Ca- 
tion of it. 

And now let us briefly conſider the great Neceſ- 
fity and Uſe thereof to all our animal World. And 

this we ſhall find to be little leis than the very Life 

and Pleaſure of all thoſe Creatures. For what Be- 
nefit would Lie be of, what Fleaſurc, what Com- 
fort would it be for us to live in perpetual Dark- 
neſs? How could we provide ourſclves with, Food 
and Neceſſarics? How could we go about the Icaſt 
Buſineſs, correſpond with one another, or be of any 
Uſe in the World, or any Creatures be the ſame to 
us, without Light, and thoſe admirable Organs of 
the Body, which the Great Creator hath adapted to 
the Perception of that great Benefic? 

But now by the Help of this admirable, this firſt 
made (c), becauſe moſt neceſſary, Creature of God; 
by this, I ſay, all the animal World is enabled to 
go here and there, as their Occaſions call; they can 
tranſact their Buſtneſs by Day, and refreſh and re- 
cruit themſelves by Night, with Reſt and Sleep. 
They can with Admiration and Pleaſure, beho!d the 
glorious Works of God; they can view the Glories 
of che Heavens, and ſee the Beauties of the flowry 
Fields, the gay Attire of the feather'd Tribe, the 
exquiſite Garniture of many Quadrupeds, Inſects, 
and other Creatures; they can take in the delight- 
ſome Landſkips of divers Countrits and Places ; ; 
they can with Admiration lee the Great Creator's 
wonderful Art and Contrivance in the Parts of Ani- 
mals, and Vegetables: And, in a Word, behold 
the Harmony f this lower World, and of the Globes 
above, and ſurvey Gop's exquilite Workmanſhip 
in every Creature. 


r 


0 (c) And God ſaid, Let there be Light, and there was Light, 
CN. i. 3. 
To 


in its Paſſage 
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To all which I might add the Improvements 
which the Sagacity of Men hath made of this noble 
Creature of God, by the Refractions and Reflecti- 
ons of Glaſſes. But it would be endleſs to enumerate 
all its particular Uſes and Benefits to our World. 

But before I leave this Point, there are two Things 
concerning Light, which will deſerve an eſpecial 


Remark ; and that is, its ſwift and almoſt inſtanta- 


neous Motion, and its vaſt Extenſion. 
1. It is a very great Act of the Providence of 
God, that ſo great a Benefit as Light is, is not long 
— Place to Place. For was the Mo- 
tion thereof no ſwifter than the Motion of the ſwift- 
eſt Bodies on Earth, ſuch as of a Bullet out of a 
reat Gun; or even of a Sound (d) (which is the 
ſwifteſt Motion we have next Light,) in this Caſe 
Light would take up, in its Progreſs from the Sun 


to us, above thirty two Years, at the rate of the 


firſt; and above ſeventeen Years, at the rate of the 


latter Motion. 


The Inconveniencies of which would be, its E- 
nergy and Vigour would be greatly cooled and aba- 


—_— 


the Acad. del Ciment, P · 140, Oe. 


* 


(d) It may not be ungrateful to the Curious to take Notice 
of the Velocity of theſe two Things, 

According to the Obſervations of Mer/ennus, a Bullet ſhot © 
out of a great Gun, flies 92 Fathom in a Second of Time. 
(Vide Merſen. Balift.) which is equal to 589 Engliþ Feet and a 
half ; and according to the Computation of Mr. Huygens, it 
would be 25 Years in paſſing from the Earth to the Sun. But 
according to my own Obſervations made with one of her late 
Majeſty's Sakers, and a very accurate Pendulum-Chronometer, 
a Bullet, at its firſt Diſcharge, flies 510 Yards in five half Se- 
conds, which is a Mile in a little above 17 half Seconds. And 
allowing the Sun's Diſtance to be, as in the next Note, a Bul- 
let would be 32 Years and a half in flying, with its utmoſt 


Velocity, to the Sun, 
As to the Velocity of Sound, ſee Book IV. Chap. iii. Note 


Cad), according to which Rate there mentioned, a Sound would 


be near 17 Years and a half in flying as far as the Diſtance is 
from the Earth to the Sun, Confer here the Experiments of 


ted; 
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ted; its Rays would be leſs penetrant ; and Dark- 
neſs would with greater Difficulty and much Slug- 
giſhneſs, be diſſipated, eſpecially by the fainter 
Lights of our ſublunary, luminous Bodies. But paſ- 
fing with fuch prodigious Velocity, with nearly the 
inſtantaneous Swiftneſs of almoſt two hundred thou- 
ſand Engliſh Miles in one ſecond of Time, (e) or 
(which is the ſame thing) being but about ſeven or 
eight Minutes of an Hour tn coming from the Sun 
to us, therefore with all Security and Speed, we re- 
ceive the kindly Effects and Influences of that no- 
ble and uſeful Creature of God. 

2. Another Thing of _ Conſideration about 
Light is, its vaſt Expanſion, its almoſt incompre- 
henſible, and inconceivable Extenſion, which, as a 


(e) Mr. Romer's ingenious Hypotheſis about the Velocity of 
Light, hath been eſtabliſhed by the Royal Academy, and in the 
Oey, for eight Years, as our Philo/. TranſaZ. No 136. 
obſerve from the Journ. des Stawans; our moſt eminent Aſtro- 
nomers alſo in Zzgl/and admit it: but Dr. Meal thinks with 
Monſieur Cartes, the Motion of Light Inſtantaneous. Hook's 
Poſt. os p-. 77- And this he endeayours to prove in 
- 130, &c. | 
N What Mr. Romer's Hypotheſis is, may be ſeen in Phileſ. 
Tranſat. before-cited : As alſo in the before-mentioned Sir 
 Hlaae Newton's Opticks : Light is propagated from luminous Bo- 
dies in Time, and ſpends about ſeven or eight Minutes of an Hour 
in paſſing from the Sus to the Earth. This wwas firſt obJerved by 
Romer, and then by others, by means of the Eclip/es of the Sa- 
tellites of Jupiter. For theſe Eclip/es, when the Earth is betwaen 
the Sun and jupiter, happen about /even or eight Minutes ſooner 
than they ought to do by the Tables ; and when the Earth is be- 
yond the Sun, they happen about ſeven or eight Minutes later than 
thy ought to de: The' Reaſon being, that the Light of the Satel- 
(tres bath farther to go in the latter Caſe than in the former, by 
the Diameter of the Earth's Orbit. Newt. Opt. lib. ii. part 3. 
11. 
755 ow foraſmuch as the Diſtance between the Sun and the 
Earth (according to the Computations in my Af#re-Throlog y, 
Book I. Chap. iii. Note 2.) is 8605 1398 Miles; therefore, at 
the Rate of 7 Minutes and a half, or 450 Seconds in paſſing 
from the Sun, Light will be found to fiy above 191225 Miles 
in one Second of Time, wy 


late 
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late ingenious Author /) faith, © Is as boundleſs 

* and unlimited as the Univerſe itſelf, or the Ex- 

* panſum of all material Beings: The Vaſtneſs of 

Which is fo great, that it exceeds the Comprehen- 

„ ſions of Man's Underſtanding. Inſomuch, that 
very many have aſſerted it abſolutely infinite, and 
without any Limits or Bounds,” 

And that this noble Creature of God is of this 
Extent, (g) is manifeſt from our ſeeing ſome of the 
fartheſt diſtant Objects, the Heavenly Bodies, ſome 
with our naked Eye, ſome with the Help of Opti- 


a. 


Dr. Hoo#'s Poſthumous Works, Lect. of Light, p. 76. 
(g) For the Proof of this vaſt Extent of Light, I ſhall take 

the Computation of the ſame” great Man, p. 77. If, faith he, 
awe confider, firſt, the vaſt Diſtance between us and the Sun, 
which, from the beſt and lateſt Ob/ervations in Aſtronomy, is judged 
10 be about 10000 Diameters of the Earth, each of which is about 
7925 Engliſh Miles; therefore the Sun's Diſtance is 7925co0 
Miles; and if we conſider, that, according to the Obſervations, 
<vhich I publiſhed to prove the Mation of the Earth [which were 
Obſervations of the Parallax of ſome of the fixed Stars in the 
Head of Draco, made in 1699, ] the whole Diameter of the Orb, 
viz. 20000, made the Subtenje but of ene Minute to one of the 
fixed Stars, which cannot therefore be leſs diſtant than 3438 Dia- 
meters of this great Orb, and conſequently 68760000 Diameter; 4 | 
the Earth And if this Star be one of the neareſt, and that . 
Stars that are of | one Degree liſer in Magnitude ¶ I mean not of 
the ſecond Magnittge, becauſe there may be many degrees between - 
the firſt and ſecond). be as much farther ; and another Sort yet 
ſmaller be three Times as far; and a Fourth four Times as far, 
and ſo onward, poſſibly to ſeme hundred Degrees of Magmtude, ſuch 
as may le diſcovered by longer and longer Teleſcopes, that they may 
be a hundred Times as far ; then certainly this material Expanſion, 
a Part of which we are, muſt be ſo great, that it will infinitely 
exceed our ſhallow Conceptions to imagine. Now, by what I laſt 
mentioned, it is evident, that Light extends itſelf to the utmoſt ima- 
ginable Parts, and by the Help of Teleſcopes, we colle& tbe Rays, 
- and make them ſenfible 10 the Eye, which are emitted from ſome of 
the moſt inconcervably remote Object, &c. — Nor 1s it only the 
great Body of the Sun, or the vaſt Bodies of the fixed Stars, that 
are thus able to diſtere the Light through the vaſt Expanſum of the 
Univer/e ; but the jmallefl Spark of a lucid Body muſt do the very 
fame Thing, even the ſnalieſt Globule firuck from a Steel by a 


Flint, &c. 
25 cal 
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cal Inſtruments, and others in all Probability farther 
and farther, with better and better Inſtruments : 
And had we Inſtruments of Power equivalent to the 
Extent of Light, the luminous Bodies of the urmoit 
Parts of the Uaiverſe, would, for the ſame Reaſon, 
be viſible too. 
Nov as Light is of greateſt Uſe to impower us 
to ſee Objects at all, ſo the Extenſion thereof is no 
leſs uſeful to enable us to ſee Objects afar off. By 
which Means we are afforded a Ken of thoſe many 
glorious Works of the infinite Creator, viſible in the 
Heavens, and can improve them to ſome of the nobleſt 
Sciences, and moſt excellent Uſes of our own Globe. 


ENADENADENLELENADENED LI 
CS AF: 
Of Gravity. 


IEE laſt Thing ſubſervient to our Globe, that 
I ſhall take Notice of, is Gravity (a); or that 
Tendency which Bodies have to the Centre of the 

Earth. | 
In 


Ca, That there is ſuch a Thing as Gravity, is manifeſt from 
its Effects here upon Earth ; and that the heavenly Bodies at- 
tract or gravitate to one another, when placed at due Diſtances, 
1s made dige probable by Sir J/aac Nexwton, This attractive, 
or gravitating Power, I take to be congenial to Matter, and 
imprinted on all the Matter of the Univerſe by the Creator's 
Fiat at the Creation. What the Cau/e of it is, the Nexwwronian 
Philaſopby doth not pretend to determine for want of Phzno- 
mensa, upon which Foundation it is that that Philoſophy is 
1 and not upon chimerical and uncertain Hypotheſes : 

ut whatever the Cauſe 1s, that Cauſe penetrates ever to the 
Centre: of the Sun and Planets, without any Diminution of its 
Firtue ; and it afteth not according to the . of Bodies (as 
Mechanical Cauſes do), but in Proportion to the Quantity of their + 


olid Matter : And laſtly, it afeth all round it at immenſe Di-" 
N 5 ſtances, 
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In my Aſtro-Ibeology, Bock 6. Chap. 2. I have 
ſhewn of what abſolute Neceſſity, and what a 
: | noble 


flances, decreaſing in duplicate Proporticn to thoſe Diſtances, as Sir 
Iſaac Newten faith, Princip. pag. ult. What uſeful Deduc- 
tions, and what a rational Philoſophy, have been drawn from 
hence, may be ſeen in the ſame Book. 
This Attraction, or Gravity, as its Force is in a certain Pro- 
portion, ſo makes the Deſcent of Bodies to be at a certain Rate. 
And was it not for the Reſiſtance of the Medium, all Bodies 
would deſcend to the Earth at the ſame Rate; the lighteſt 
Down as ſwiftly as the heavieſt Mineral: As is manifeſt in the 
Air-Pump, in which the y then Feather, Duſt, Sc. and a 
Piece of Lead, drop down ſeemingly in the ſame Time, from 
the Top to the Bottom of a tall exhauſted Receiver. 

The Rate of the Deſcent of heavy Bodies, according to 
Galilzo, Mr. Huygens, and Dr. Halley (after them) is 16 Feet 
one Inch in one Second of Time; and in more Seconds, as 
the Squares of thoſe Times. But in ſome accurate Experiments 
made in St. Paul's Dome, June 9, 1710, at the Height of 
220 Feet, the Deſcent was ſcarcely 14 Feet in the firſt Se- 
cond. The Experiments were made in the Preſence of ſome 
very conſiderable Members of the Royal Society, by Mr. 
Hawtkſoee, their Operator, with Glaſs, hollow Balls, ſome 
empty, ſome filled with Quick-ſilver, the Barometer at 297, 
the Thermometer 60 Degrees above Freezing, the Weight 
of the Balls, their Diameters, and Time of the Deſcent is ia 
this Table. 


Balls filled with Quick-f1lver.j| Empty Balls. 
* | Werpht. | Diameter. Time, Weight.“ Diameter, } Time, | 
"Grains. [TenthInch.|Halt Seconds. Grains, lach. | Tenth Half Seconds] 
$ 18 $ " % + $$ 6x. 17 
* 8 8 leſs. 642 | 5 2 16 
747 | 7 & half. | $ more, 315 | 5 nearly, 16 & half. 
808 | 7 & half. | $ 433 | 5 nearly, 17 
„84 | 7 & half. [ $ more. x. 79 16 


The Reaſon why the heavy Balls fell in half the Time 
of the hollow Ones, was the Reſiſtance of the Air: Which 
Reſiſtance is very ingeniouſly and accurately aſſigned by Dr. 
Malis, in Philo. Tran. No 186. And the Cauſe of the Re- 

Gftance of all Fluids, (as Sir 1/aac Newton, Opt. Q. 20.) is 
partly from the Friction of the Parts of the Fluid, partly from 
the Jnertia thereof. The Reſiſtance a ſpherical Body meets 
wich from Friction, is as the right Angle under the 1 | 
, 4 ; | | 
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noble Contrivance this of Gravity is, for keeping 
the ſeveral Globes of the Univerſe from ſhattering 
to Pieces, as they evidently muſt do ina little Time, 
by their ſwift Rotation round their own Axes (6). 
The Terraqueous Globe particularly, which circum- 


volves at the rate of above 1000 Miles an Hour (c), 
would 


COSINE 


1 


and the Velocity of the moving Body: And the Reſiſtance 
from the Vis inertiæ, is as the Square of that Product. 

For a farther Account of the Properties and Proportions, Cc. 
of Gravity in the Fall or Projection of Bodies, I ſhall refer to 
the larger Accounts of Gal:/zus, Torricellius, Huygens, Sir T/aac 
Newton, &c. or to the ſhorter Accounts of Dr. Halley, in 
Phileſoph. Tran/a#. abridged by Mr. Lowthorp, vol. i. p. 561. 
or Dr. Clarke, in his Notes on Robault, Phy. 2. c. 28. ſea, 
13, 16. And for the Reſiſtance of Fluids, I refer to Dr. Wallis, 
before-cited, and the Ad. Erudit. Lip. May 1693. where there 
is a Way to find the Force of Mediums upon Bodies of differ- 
ent Figures. | 

(6) That the Heavenly Bodies move round their own Axis, 
is, beyond all Doubt, manifeſt to our Eye, in ſome of them, 
from the Spots viſible on them. The Spots on the Sun (eaſily 

viſible — 4 an ordinary Glaſs) do manifeſt him to revolve 
round his own Axis in about 25 Days and quarter. The 
„ on Jupiter and Mars prove thoſe two Planets to revolve 

ſo from Eaſt to Weſt, as Dr. Hook diſcovered in 1664, and 
i665, And Venus alſo (although near the ſtrong Rays of the 
Sun) hath, from ſome Spots, been diſcovered by Mr. Caſini, 
in 1666, and 1667, to have a manifeſt Rotation. Yide Low- 
thorp*s Abridg. vol. i. p. 382, and 423, 425. And ſuch Uni- 
formity hath the Creator obſerved in the Works of Nature, 
that what is obſervable in one, is generally to be found in all 
others of the ſame Kind. 80 that fince it iy manifeſt the Sun, 
and three of his Planets whirl round, it is very reaſonable to 
_— all the reſt do ſo too; yea, every Globe of the Uni- 
verſe, 

(c) The Earth's Circumference being 25031 Miles and half, 
(according to Book II. Chap. ii. Note (a) if we divide that in- 
to 24 Hours, we ſhall find the Motion of the Earth to be near 
1043 Miles in an Hour, Which, by the bye, is a far more 
reaſonable and leſs rapid Rate than that of the Sun would be, 
if we ſuppoſe the Earth to ſtand ſtill, and the Sun to move 
round the Earth. For, according to the Proportions in Note 
of the preceding Chapter, the Circumference of the Mag- 
nu Orbis is 540686225 Engl Miles, which divided by 24 
Hours, gives 22528364 Miles in = Hour, But what is this 

| | : to 


* 
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would by the centrifugal Force of that Motion, be 
ſoon diſſipated and ſpirtled into the circumambient 
Space, was it not kept together by this noble Con- 
trivance of the Creator, this natural inherent Power, 
namely, the Power of Attraction or Gravity. 

And as by this Power our Globe is defended 
againſt Diſſipation, ſo all its Parts are kept in their 
proper Place and Order. All material Things do 
naturally gravitate thereto, and unite themſelves 
therewith, and ſo preſerve its Bulk intire (d). And 
the fleeting Waters, the moſt unruly of all its Parts, 
do by this Means keep their conſtant. Equipoiſe in 
the Globe (e), and remain in that Place which, the 
Pſalmiſt ſaith, God hath founded for them; a Baum 
ve bad ſet, which they might not paſs ; that they turn 
not aguin to cover the Earth, Pial. civ. 8, g. So, that 
even in a natural Way, by vertue of this excellent 
Contrivance of the Creator, the Obſervation of the 
Pſalmiſt is perpetually fulfilled, P/al. hmxix. g. 
Thou ruleſt the raging of the Seca; toben the Waves 
thereof ariſe, thou ſtilleſt them, © 

To theſe, and an hundred other Uſes of Gravity 
that I might have named, I ſhall only juſt men- 
tion another Thing owing to it, and that is Le- 
vity, (f) that, whereby what we call light Tous 
1 | | T of 6k wim, 


- 
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to the Rapidity of the fixed Stars, if we ſuppoſe them, not the 
2 to move? Which is a good Argument for the Earth's 
10N. 

(4) Nibil majus, quim quid ita flabilis e Mundus, argue ita 
cobæret ad permanendum, ut nibil ne ates 24245 quidem-poſſit aptius. 
Omnes enim partes tjus undique medium locum capeſſentes, nituntur 
equaliter : maximè autem corpora inter ſe junta permanent, cum 
quedam quaſi winculo circumdata colligantur : quod facit ea'natu- 
ra, que per omnem mundum omnia Mente, & Ratione conficiens, 
5 ur, & ad medium rapit, & convertit extrema. Cic, de Nat. 

Deor. lib. ii. cap. 45- © | 
(e Eddem ratione Mare, cum ſupra terram fit, medium tamen 
terræ locum expetens, conglobatur undique ægualiter, neque redun- 
dat, unquam, | neque efſunditur. Id. paulo poſt. E. 
% That there is no ſuch Thing as poſſrive Levig, _ that 

evity 


Cup. V. Of Gravity. 35 


ſwim, a Thing no leſs uſeful to the World than its 
oppoſite, Gravity, is in many Reſpects, to divers 
Tribes of Animals, but particularly ſerviceable to 
the raiſing up of Vapours (g), and to their Con- 
veyance about the World 
And now from this — 9 View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, we have ſo el a Sher 


Levity is only a lefs Gravity, is abundantly manifeſted by „ the 
acute Sejgn, Alph. Borelli de Mot. a Grav. fend. cap. 4- 7 he 
alſo the Annotations of the learned and ingenious Dr. Clarke, 
on Robaulti Phy/. p. 1. c. 16. note 3. Alſo the Experiments of 

the Acad. del Cimento, p. 118, &c. Dr. Walliss Diſcourſe 
Grew and Gravitation, before the Royal Society, Nov. 12, 

1674, p. 28, &c. 

(8) I haye before, in Note (a) Chap. i, 1 what Va- 
pours are, and how chey are raiſed. That which I ſhall-here 
note, 1s their Quantity : Concerning which the before com- 
mended Dr. Malliy hath given us ſome curious Experiments i 
our * Tranſat. which may be met with together 2 
Mr. Lowthorp's Abridg. vol. ii. p. 108, and 126. Mr. 
teau allo at Paris oblerned. it for near three Years. By a 
Obſervations it appears, that in the Winter Months the Eva- 
porations are leaſt, and greateſt in Summer, and moſt of all in 
windy Weather. And by Mon. Sedileau's Obſervations it ap- 
pears, t that what is raiſed in Vapours exceeds that which falleth 
in Rain. In the ſeven laſt Months of the Year 1688, the Eva- 
3 amounted to 22 Inches 5 Lines; but the Rain only 

o Inches 6 Lines one third: In 1689, the Evaporations were 
5 Inches 10 Lines and a half; but the Rain 18 Inches 1 Line: 
In 1690, the Evaporations 30 Inches 11 Lines ; the Rain 21 
Inches bog third of a Line. Yide Mem. de Math. PR/. As. 


J f it be ated, What becomes of the Overplus of Ex- 
halations that deſcend not in Rain? Lanſwer, They are part- 
ly tumbled down and ſpent by the Winds, and partly deſcend 
in Dews, which amount to a greater Quantity than is com- 
monly imagined. Dr. Halley found the Deſcent of Vapours in 
Dews fo prodigious at St. Helena, that he makes no doubt to 
attribute the Origin of Fountains thereto. And I myſelf have 
ſeen in a ſtill, cool Evening, large thick Clouds hanging, 
without at Motion, in the Air, which in two or three Hours 
time have been melted down by degrees, by the Cold of the 
—_— ſo that not any tte lcaſt Remains of them have been 
elt. 
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ple of the Wiſdom, Power, and Goodneſs of the 
infinite Creator, that it is eaſy to imagine the whole 
Fabrick is of a Piece, the Work of at leaſt a ſkilful 
Artiſt. A Man that ſhould meet with a Palace (+) 
beſet with pleaſant Gardens, adorned with ſtately 
Avenues, furniſhed with well-contrived Aqueducts, 
Caſcades, and all other Appendages conducing to 
Convenience or Pleaſure, would eaſily imagine, that 
proportionable Architecture and Magnificence were 
within: But we ſhould conclude the Man was out 
of his Wits that ſhould aſſert and plead, that all was 
the Work of Chance, or other than of dome wiſe 
and ſkilful Hand. And fo when we ſurvey the bare 
Out-works of this our Globe, when we ſee fo vaſt 
a Body, accouter'd with ſo noble a Furniture of Air, 
Light, and Gravity; with every Thing, in ſhort, 
that is neceſſary to the Preſervation and Security of 
the Globe itſelf, or that conduceth to the Life, 
Health, and Happineſs, to. the Prepagation and 
Increaſe of all the prodigious Variety of Creatures 
the Globe is ſtocked with; when we ſee nothing 
wanting, nothing redundant or frivolous, nothing 
botching or ill made, but that every Thing, even in 
the very Appendages alone, exactly anſwereth all its 
Ends and Occaſions: What elſe can be concluded, 

but that all was made with manifeſt Deſign, and 
that all the whole Structure is the Work of ſome 
intelligent Being; ſome Artiſt, of Power and Skill 
equivalent to ſuch a Work? | 


8 4 


I See Beok II. Chap. ili, Note (c). 
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Of the Terraqueous Glibe itſelf in 


General. Th 


MN the foregoing Book having diſ- 
patched the Out-works, let us take 
a Survey of the principal Fabrick, 
viz. the Terraqueous Globe itlelf ; a 
N. moſt ſtupendous Work in every Par- 

ticular of it, which doth no leſs Ag- 
grandize its Maker (a), than every curious, com- 
plete Work doth its Workman. Let us caſt our Eyes 
here and there, let us ranſack all the Globe, let us 
with the greateſt Accuracy inſpect every Part there- 
of, ſearch out the inmoſt Secrets of any of the Crea- 
tures; let us examine them with all our Gauges, 


_ 


(a) Licet — oculis quodammodo contemplari pulchritudinem ea- 
rum rerum, quas Diving. Providentia dicimus conflitutas. Ac 
principio Terra uni verſa cernatur, locata in media mundi ſede, ſoli- 
da, & gliboſa — weſtita floribus, berbit, arbgribus, frugibus. 
Quorum omnium incredibilis multitudo, inſatiabili varietate diſtin - 

guitur. Adde huc Fontium gelidas perennitates, liquores perlucides 
Annium, Riparum weſtitus wiridiſſimos. Speluncarum concavas 
aſtitudines, Saxorum aſperitates, impendentium Montium altitudi- 
nes, immenſitateſgue Camporum: Adde etiam reconditas Auri — 
-enas — Quæ vero, & quim variæ genera Beſtiarum ? — Qui 
Volucrum lapſus, atque cantus? Qui Pecudum pattus ? — Quid 
de Hominum genere dicam ? Qui quaſi cultores terræ conſtituti, Wc. 
Nu f, ut animis, fic oculis videre poſſemus, nemo cunctam in- 
tuen terram, de Divina Ratione dubitaret. Cic. de Nat. Deor. 


lib, ii. cap. 39. 
fn / 7 9 meaſure 
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meaſure them with our niceſt Rules, pry into them 
with our Microſcopes, and moſt exquiſite Inſtru- 
ments (), ſtill we find them to bear Teſtimony to 
their infinite Workman; and that they exceed all 
human Skill ſo far, as that the moſt exquiſite Copies 
and Imitations of the beſt Artiſts, are no other than 
rude bungling Pieces to them. And ſo far are we 
trom being able to eſpy any Defect or Fault in them, 
that the better we know them, the more we admire 
them; and the farther we ſee into them, the more 
exquiſite we find them to be. 

And for a Demonſtration of this, I ſhall, 

I. Take a general Proſpect of the Terraqueous 
Globe. 5 | 
4. I Survey its Particulars. | 
1. The Things which will fall under a general 
Proſpect of the Globe, will be its Figure, Bull, Mo- 
tian, Place, Diſtribution into Earth and Waters, and 
the great Variety of all Things upon it and in it. 
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(6) I cannot here omit the Obſervations that have been made in 
Abi/e later Times, fince wt have bad the Uſe and Improvement 
the Microſcope, concerning the great «. hare which, 1 
Help of that, aoth appear betwixt Natural and Artificial T bings. 
Whatever is Natural, deth by that appear adornid with all ima- 
ginable Elegance and Beauly.— Whereas the moſt curious Works 
of Art, the fharpeſt, fineſt Needle, doth appear as a blunt, rough 
Bar of Iron, coming from the Furnace, or the Forge, The moſt 
atturate Engravings er Fmboſſmittits, Jeem ſuch rude, bungling, 
A formed Watks; as if they had been dene with a Mattoch, or a 
Trowel, So dat à Difference is there betauixt the Shill of Na- 
tote, and the Rudene/s and Imperftttion of Art. Biſhop Wilk. 
Nat. Rel: lib, i. ch. 6. 8 
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CHAP. I. 
07 the Figure of the Terraqueous Globe. 


Tn I ſuppoſe I may take for granted to be 
Spherical, or nearly ſo (a). And this muſt be 
al 


owed to be the moſt commodious, apt Figure for 


a World on many Accounts; as it is moſt capa- 
cious, 


n 


Ca Although the Terraqueous Globe be of an Orbicular 
Figure, yet it is not ſtrictly ſo. 1. On account of its Hills 
and Vallies : But thoſe are inconſiderable to the Earth's Semi- 
diameter; for they are but as Duſt upon a common Globe. 
But, 2, Our modern Aſtronomers aſſign a much greater Vari- 
ation from a globulous Form, namely, that of a prolate Sphæ- 
roid, making the Polar about 34 Miles ſhorter than the Equa- 
torial Diameter. 'The Cauſe of which they make to be the 
- centrifugal Force of the diurnal Rotation of the Globe. 

This Figure they imagine is in Jupiter, his Polar being to 
his Equatorial Diameter, as 39 three fifths to 40 three 1 
But whether it be ſo or no, I confeſs I could never perceive, 
although I have often viewed that Planet through very-good, 
and long Glaſſes, particularly a tolerably good one of 72 Feet 
in my Hands : And although by reaſon of cloudy Weather, 
and (at preſent) Jupiter's Proximity to the Sun, I have not been 
of late able to take a Review of that Planet, yet Saturn (ſo 
far as his Ring would permit) and Mars appear perfectl 
round, through Mr. Huygeni*s long Glaſs of 126 Feet, which 
by Will he bequeathed, with its whole Apparatus, to our Reya/ 
Society, by whoſe Favour it is now in my Hands, And more- 
over, I believe it difficult, next to impoſſible, to meaſure the 
two Diameters to a 40th Part, by reaſon of the Smallneſs of 
Tupiter's apparent Diameter, and by reaſon he is moving all 

the Time of meaſuring him. 

As to what is alledged for lengthening the Pendulams of 
Clocks, to make them keep the ſame time under the Equator, 
as they do in our Climes ; I have ſhewa, from the like Varia- 
tions in the Air-Pump, that this may ariſe from the Rarity of 
the Air there, more than here. Jide Phil. Tranſa#. Ne 294. 
But if the Degrees of a Meridian grow larger, the more we go 
cards the Line, (as Mr. Caſſini affirms they do, by an Soth 
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cious, as its Surface is equi-diſtant from the Centre, 
not only of the Globe, but at leaſt (nearly) of Gra- 
vity and Motion too, and as ſome have thought, of 
the central Heat and Waters, But theſe, and divers 
other Things I ſhall pals over, and inſiſt only upon 
two or three other Benefits of this globous Figure of 

the Earth and Waters. | 
1. This Figure is the moſt commodious in regard 
of Heat, and I may add of Light alſo in ſome mea- 
ſute. For by this means, thoſe two great Benefits 
are uniformly and equally imparted to the World : 
They come harmoniouſly and gradually on, and as 
gradually go off again. So that the daily and year- 
ly Returns of Light and Darkneſs, Cold and Heat, 
Moiſt and Dry, are Regular and Workman-like, 
(we may ſay) which they would not be, eſpecially 
the former, if the Maſs of Earth and Waters were 
(as ſome fancied (5) it) a large Plain; or as others, 
like 
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Part in every Degree, in Phil. Tranſ. No 278.) then there is 
great Reaſon to conclude in behalf of this Sphzroidal Form. 
The natural Cauſe of this Sphericity of our Globe, 1s (accord- 
| ing to Sir Jaac Newton's Principles) that Atrafion which the 
| infinite Creator hath ſtamped on all the Matter of the Univerſe, 
| whereby all Bodies, and all the Parts of Bodies, mutually attract 
| themſelves, and one another. By which Means, as all the 
| Parts of Bodies tend naturally to their Center, fo they all be- 
| take themſelves to a globous Figure, unleſs ſome other more 
| prevalent Cauſe interpoſe. Thus Drops of Quickſilver put on 
a ſpherical Form, the Parts thereof ſtrongly attracting one an- 
. other. 80 Drops of Water have the ſame Form, when fallin 
| in the Air ; but are Hemiſpherical only when they lie on a har 
| Body, by reaſon their Gravity doth ſo far over- power their ſelf- 
| | attracting Power, as to take off one half of their Sphericity. This 
Figure is commonly attributed to the Preſſure of the circum - 
ambient Air: But that this cannot be the Cauſe, is manifeſt 
from the Air-Pump; the Caſe being the very ſame in an ex- 
hauſted Receiver as in the open Air, and not any the leaſt Al- 
teration in the Figure that I could perceive, in all the Trials 
I have made. | 
| It would be frivolous as well as endleſs, to reckon up 
= the various Opinions of the Ancients abut the Figure — the 
2 erra- 
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like a large Hill in the midſt of the Ocean; or of a 
mulrangular Figure; or ſuch like. 

2. This Figure is admirably adapted to the com- 
modious and equal Diſtribution of the Waters in the 
Globe. For fince, by the Laws of Gravity, the 
Waters will poſſeſs the loweſt Place; therefore, if 
the Maſs of the Earth was cubick, priſmatick, or 
any other angular Figure, it would follow, that one 
(too vaſt a Part) would be drowned, and another 
be too dry. But being thus orbicular, the Waters 
are equally and commodiouſly diſtributed here and 
there, according as the Divine Providence ſaw moſt 
fit; of which I ſhall take Notice by and by. | 

3. Theorbicular Figure of our Globe, is far the 
moſt beneficial to the Winds and Motions of the 

Atmoſphere. It is not to be doubted, if the Earth 
was of ſome other, or indeed any other Figure, but 
that the Currents of Air would be much retarded, if 
not wholly ſtopped. We find by Experience, what 
Influence large and high Mountains, Bays, Capes, 
and Head-lands have upon the Winds; how they 
ſtop ſome, retard many, and divert and chan 

(near the Shores) even the general and conſtant 
Winds (c), that blow round the Globe in the” Tor- 


rid 
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Terraqueous Globe; ſome of them may be ſeen in Yaren. Geogr. 
lib. i. cap. 3. init. or Johnfton's Thaumat. c. i. artic. 3. But 
among the Variety of Opinions, one of the principal was, 
'That the viſible Horizon was the Bounds of the Earth, and the 
Ocean the Bounds of the Horizon ; that the Heavens and Earth 
above this Ocean, was the whole viſible Univerſe ; and that all 
beneath the Ocean was Hades, or the invifible World. Hence, 
when the Sun ſet, he was ſaid tinzere /e Oceans; and when 
any went to Hades, they mult firſt paſs the Ocean. Of this 
Opinion were not only the ancient Poets, and others among 
the Heathens, but ſome of the Chriſtian Fathers too, particu- 
larly Lactantius, St. Auguſtine, and others, who thought their 
Opinion was favoured by the Pſalmiſt, in P/al. xxiv. 2. and 
cxxxvi. 6. See Biſhop Uſher's Anſwer to a Jeſ. Chall. p. 366, Cc. 
(e Neither do theſe conſtant Trade-Winds u/ually blow near 
the Shore, but only on the Octan, at leaſt 30 or 40 Leagues 2 
0 [nd a, 
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rid Zone. And therefore, ſince this is the Effect of 
ſuch little Excreſcences, which have but little Pro- 
portion to our Globe, what would be the Conſe- 
quences of much vaſter Angles, which would equal 
a Quarter, Tenth, or but an Hundrecth Part of the 
Globes Radius? Certainly theſe muſt be ſuch a Bar- 
ricade, as would greatly annoy, or rather abſolutely 
ſtop the Currents of the Atmoſphere, and thereby 
deprive the World of thoſe falutiferous Gales that 
I have faid keep it ſweet and clean. | 
Thus the Figure of our Globe doth manifeſt it to 
be a Work of Contrivance, inaſmuch as it is of the 
moſt commodious Figure; and all others would be 
liable to great and evident Inconveniencies. 


— 
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Sea, clear from any Land; eſpecially on the Me Coaſt, or Side, of 
any Continent : For indeed on the Eaſt Side, the Eaſfterly Wind be- 
ing the true Trade-Wind, blows almoſt home to the Shore, ſo near 
2 10 receive @ Check from the Land Wind. Dampier's Winds, 
1. 
ri nd not only the general Trade-Winds, but alſo the conſtant 
caaſting Trade-Winds, are in like Manner affected by the Lands. 
Thus, ſor Inſtance, on the Coaſt of Angola and Peru. But 
this, faith the curious Captain Dampier, the Reader muſt take 
Notice of, That the Trade-Winds that blow on any Ccaſt, except 
the North Coaft of Africa, whether they are conflant, and blow 
all the Year, or whether they are ſhifting Winds, do never blow 
right in on the Shore, nor right along Shore, but go ſlanting, mak- 
ing an acute Angle of about 22 1 Therefore, as the Land 
tends more Eaſ or Weſt, from North or South on the Coaſt; fo the 


Wind: do alter accordingly. Ibid. chap. ii. 
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C H A P. II . 
Of the Bulk of the Terraqueous Globe. 


E next Thingremarkable in the Terraqueous 

| Globe, is the prodigious Bulk thereof (a). A 

Maſs of above 260 Thouſand Million of Miles ſo- 

lid Content. A Work too grand for any thing leſs 

than a God to make, To which in the next Place 
we may add, 
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{a) It is not difficult to make a pretty near Computation of 
the Bulk of the Terraqueous Globe, from thoſe accurate Ob. 
ſervations of a Degree made by Mr. Norwwoed in England, and 
Mr. Picart and Mr. Caſſini in France, Whoſe Meaſures do in 
aſſurprizing Manner agree. But Mr. Caffs/'s ſeeming to be the 
moſt accurate (as I have ſhewn in my Afro-Theology, Book I. 
Chap. ii. Note (a), I have there made uſe of his Determinations. 
According to which the Diameter of the Earth being 7967,72 
Exgliſb Miles, its Ambit will be 25033 Miles and half; and 
(ſuppoſing it to be Spherical) its Surface will be 199444220 
Miles; which being multiplied into one third of its Semidia- 
meter, gives the ſolid Content, viz. 264856000000 Miles. 


CHAP. II. 
The Motions of the Terraqueous Globe. 


round its own Axis, and round its Fountain 
t Light and Heat, the Sun (a). That ſo vaſt a Bo- 


T's Motions the Terraqueous Globe hath, are 
O 
dy as the Earth and Waters ſhould be moved at 


(a) With the Coperuicant, I take it for granted, that the 
Diurnal and Annual Revolutions are the Motions of the Ter- 
raqueous Globe, not of the Sun, Ec, but for the Proof there- 
of I ſhall refer the Reader to the Preface of my 4fro-T brology, 
and Book IV. Chap. iii. al 
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all (5), that it ſhould undergo two ſuch different 
Motions, as the Diurnal and Annual are, and that 
theſe Motions ſhould be ſo conſtantly and regular- 
ly (c) performed for near 6000 Years, without any 
the leaſt Alteration ever heard of, (except ſome 


Hours which we read of in Joſh. x. 12, 13. and 
in Hezekiab's Time, which, if they cannot be ac- 
counted for ſome other Way, do greatly encreaſe 


the Wonder (d); theſe Things, I ſay,) do manifeſtly 
| argue 


jo On” — _ * 


(6) Ewvery Thing that is moved, muſt of Neceſſity be moved 
by ſomething elſe; and that Thing is moved by ſomething that is 
moved either by another Thing, or not by anothtr Thing. If it be 
moved by that which is moved by another, we muſt of Neceſſity 
come to ſome prime Mover, that is not moved by another. For it 
is impoſſible, that what moveth, and is moved by another, ſhould 
proceed in inſinitum. Ariſtot. Phyſ. lib. viii. cap. 5. | 

Solum quod ſeipſum movet, quia nunquam deſeritur & ſe, nun- 
om ne moveri quidem definet : quinetiam ceteris que moventur, 

ic font: hoc principium eft novendi. Principii autem nulla eff 
erigo : nam ex principio oriuntur omnia ; ipſum autem nulld ex re 
alia naſcis poteft : nec enim ſet id principium, quod gigneretur 

aliunde. Cicer. Tuſc. Queſt, lib. i. cap. 23. 

Cogitemus gui fieri paſſit, ut tanta magnitudo, eb aligud poſſit 
natura, tanto tempore circumferri ? Ego igitur aſſero Deum cauſam 
, nec aliter poſſe fieri, Plato in Epinom. 

« {c) Among the Cauſes which Cleanthes is (aid in Tully to 
aſſign for Men's Belief of a Deity, one of the chief is, - 
quabilitatem wotits, conver fionem Cœli, Solis, Luna, Siderumque 
omnium diſtinctionem, varietatem, pulchritudinem, ordinem : gua- 
rum rerum aſpectus ipſe ſatis indicaret, non eſſe ea. fortuita, Ut 
ſquis in domum aliquam, aut in g ymnaſium, aut in 22 venerit; 
cum videat omnium rerum raticnem, modum, diſciplinam, non pe- 
Ar en fine cauſa fieri judicare, fed ee aliguem intelligat, qui pres 
it, & cui pareatur ; multo magis in tantis motibus, tanti/que vi- 
ciſſituainibus, tam multarum rerum atque tantarum ordinibus, in 
guibus ni bil unquam immenſa & infinita vetuſlas mentita fit, ſtatu- 
at neceſſt e ab aligud Mente tantos nature motus gubernari. Cic. 
de Nat. Deor. lib. ii. cap. 5. | 

. Homines ceperunt Deum agnaſcere, cum widerent Stellus, tantam 
concinnitatem efficere ; ac dies, nedtrſque, ſtate, & hyeme, ſuog 
Jenny Aatas ortus, atgue obitus. Plutarch. de Placit. lib. i. 

; 725 We need not be ſolicitous to elude the Hiſtory of theſe 
Miracles, as if they were only poetical Strains, as ** 

an 
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argue ſome divine infinite Power to be concerned 
therein (e): Bur, eſpecially, if to all this we add 
the wonderful Convenience, yea, abſolute Neceſſit 
of theſe Circumvolutions to the Inhabitants, yea, all 
the Products of the Earth and Waters. For to one 
of theſe we owe the comfortable Changes of Day 
and Night; the one for Buſineſs, the other for Re- 
poſe (); the one for Man, and moſt other Ani- 
mals to gather and provide Food, Habitation, and 
other Neceſſaries of Life; the other to reſt, refreſh, 
and recruit their Spirits (g), walted with the La- 
bours 


and ſome others fancy Jo/pua's Day to have been, wiz. only an 
ordinary Summer's Day ; but ſuch as had the Work of many 
Days done in it; and therefore by a poetical Stretch made, as 
if the Day had been lengthened by the Sun ſtanding ftill. But 
in the Hiſtory they are ſeriouſly related, as real Matters of 
Fact, and with ſuch Circumſtances as manifeſt them to have 
been miraculous Works of the Almighty : And the Prophet 
Habaktuk, iii. 11. mentions that of Foſpua'as ſuch. And there- 
fore, taking them to be miraculous Perverſions of the Courſe 
of Nature, inſtead of being Objections, they are great Argu- 
ments of the Power of God: For in Hezekiah's Caſe, to wheel 
the Earth itſelf backward, or, by ſome extraordinary Refrac- 
tions, to bring the Sun's Shadow back 10 Degrees: Or, in 
Lari Caſe, to ſtop the diurnal Courſe of the Globe ſor 
ſome Hours, and then again give it the ſame Motion; to do, 
1 fay, theſe Things, . 1 the ſame infinite Power, whi 
at frſt gave the Terraqueous Globe its Motion. 


e Nam cum diſpoſiti queſiſem fardera Mundi, 
* Preſcriptoſgue Maris fines, Aunique meatus, | 201 
Et Lucis, NoSiſque vices : tunc omnia rebar 
Confilio firmata Dei „ qui lege moveri © 
Sigera, qui fruges diver ſo tempore naſci, 
Dui variam Phaben alieno juſſerit igne 
Compleri, Solemgue ſuo ; porrexerit andi: 
Littora ; Tillurem medio librawerat axe. | 
Claudian in Rukin. lib, i. initio, 
(f) Diei noctiſfue wicifitudo conſervat animantes, tribuens aliud 
agendi tempus, aliud guieſcendi. Sic undique emnia ratione conclu- 
ditur, Mente, Confilioque' di vino omni in hoc mundo ad ſalutem 
omnium, conſervationemque admirabiliter adminiſtrari, Cicer. de 
Nat. Deor. lib. ii. c. 55. | 
(2) The acute Dr. Cheyne, in his ingenious Philo. 724 5 
5 at 
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will fire combuſtible Bodies, even in our own Climate. 
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bours of the Day. To the other of thoſe Motions 
we owe the Seaſons of Summer and Winter, Spring 
and Autumn, together with the beneficial Inſtances 
and Effects which theſe have on the Bodies and State 
of Animals, Vegetables, and all other Things, both 
in the Torrid, Temperate, and Frigid Zones. 


—_— 
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Natural Religion; among other Uſes of Day and Night, faith, 
the Night is moſt proper for Sleep; becauſe when the Sun is 


» above the Horizon, Sleep is prejudicial, by Reaſon the Per- 


ſpirations are then too great. Alſo that Nutrition is moſtly, if 
not altogether, performed in Time of Reſt ; the Blood having 
too quick a Motion in the Day; for which Reaſon, weak Per- 
Jons, Childrep, &c. are nouriſhed maſt, and recruit beſt, by 


Sleep. | 


Of the Place and Situation of the Terraqueous 
lobe, in reſpect to the Heavenly Bodies. 


Nother Thing very conſiderable in our Globe, 
| is its Place and Situation at a due Diſtance 


rom the Sun (3), its Fountain of Light and Heat; 


and from its neighbouring Planets of the ſolar Sy- 
ſtem, and from the fix d Stars. But theſe Things I 


have ſpoken more largely of in my Survey of the Hea- 


— 
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(a) It is a manifeſt Sign of the Cr 's Management and 

„ in placing the Terraqueous Globe at that very Diſtance 
it is from the Sun, and contempering qur own Bodies, and all 
other. Things, ſo duly to that Diſtance. For was the Earth 
farther from the Sun, the World would be ſtarved and frozen 
«with Cold: And was it nigher, we ſhould be burnt, at leaſt 
-the-moſt combuſtible Things would be ſo, and the World would 
be vexed with tual Conflagrations. For we ſee that a few 
of the Rays of. the Sun, even no more than what fall within 
the Compaſs of half an Inch or an Inch in a Burning-Glaſs, 


Vens 
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vent (b), and therefore only barely mention them 
now: to inſiſt more largely upon, 


a 
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(6) Aſtro-Theology, Book VII. chap. vii. 
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C-MNM:.A F. . 
Ne Diſtribution of the Earth and Waters. 


Land, although it may ſeem rude and unde- 
ſigned to a careleſs View, and is by ſame tax'd as 
ſuch (a), yet is admirably well adjuſted to the Uſes 
and Conveniences of our World. For 


| * +, Diſtribution of the Waters, and the dry 
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{a) The moſt eminent Author I have met with, that finds 
fault with the Diſtribution of the Earth and Waters, and in- 
deed with the whole . preſent Structure of the Globe, is the 
learned and eloquent Theoriſt, Dr. Burner, who frequently ex- 
claims on this Point: Tellus noſlra, /i totam fimul complectamur, 
non e ordinata & venuſta rerum compages — jed moles aggeſta 
vario, incertoque citu partium, nulla ordinis aut wenuſtatis abies 
ratione. Theor. Sacr. lib. i. cap. 7. Ecquis autem à Des hac 
ita fata? fc. ib. Quo autem Hercules labore opus get ad exca- 
vandam terram in tantum hiatum ? — Si immediate a cauſa primd 
efeFus fuiſſet bie alveus, aliguem ſaltem ordinem, minſuram, & 
proportionem notare voluiſſet in ipfius forma, & partium diſpoſi- 
tione ; — ſed confuſa omnia, c. ib. cap. 8. Tellus noftra cum 
exigua fit ; oft etiam rudis : Et in illa exiguitate multa ſunt ſuper- 
ua, mulia inelegantia. Dimidiam terre ut” mn inundat Oce- 
anus; magnd ex parte, ut mibi videtur, inutilis. And then he 

oes on to ſhew how this Part of the Creation might be amend- 
ed, ibid. cap. 10. All this to me is ſurprizing from an Au- 
thor of great Ingenuity, who ſeems in his Book to have a juſt 

Opinion of, and due _ Veneration for God. But certain! 
ſuch Notions are very inconſiſtent with the Belief of God's 
creating, eſpecially his governing and ordering the World. 
But ſuppoſe the 8 Globe was ſuch a rude, confuſ- 
ed, inconvenient Maſs, as he pretends, yet it is well enough 
for a ſinful World. But beſides, what others have long ago 
| abundantly 


* 
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For in the firſt place, the Diſtribution is ſo well 
made, the Earth and Waters. ſo handſomely, ſo 
Workman-like laid, every where all the World over, 
that there is a juſt ÆEquipoiſe of the whole Globe. 
The Northern balanceth the Southern Ocean, the 
Atlantick the Pacifick Sea. The American dry Land 
is a Counterpoiſe to the European, Afiatick, and 
African. | | 

In the next place, the Earth and the Waters are 
ſo admirably well placed about in the Globe, as to 
be helpful to one another, to miniſter to one ano- 
ther's Uſes. The great Oceans, and the leſſer Seas and 
Lakes, are ſo admirably well diſtributed throughout 
the Globe (5), as to afford ſufficient Vapours (c) for 
| | Clouds 


— — 


abundantly anſwered, the following Survey will, I hope, ſuf- 
ficiently manifeſt it to be the Work of a wiſe and beneficent, 
as well as omnipotent Creator. 
) Some have objected againſt the Diſtribution of the Earth 
and Waters, as if the Waters occupied too large a Part of the 
Globe, which they think would be of greater Uſe, if it was 
dry Land. But then they do not conſider that this would de- 
prive the World of a due Quantity of Vapours and Rain. For 
if the Cavities which contain the Sea, and other Waters, were 
r, although the Waters were no leſs in Quantity, only 
their Surfaces narrower and leſſer, the Evaporation would be 
ſo much the leſs, inaſmuch as thoſe Evaporations are made from 
the Surfaces, and are conſequently, in Proportion to the Sur- 
face, not the Depth or Quantity of Water. 

(c) 1 took Notice before, in -Beok I. Chap. iii. Note (a), 
That the Vapours conſtituting Clouds and Rain, are Yefcule 
of Water detached by Heat. The manner of which I conceive 
to be thus; Heat being of an agiie Nature, or the lighteſt of 
all Bodies, eaſily 2 looſe from them; and if they are hu- 


mic, in its Paſſage, carries along with it Particles, or little 


Caſes of Water ; which being lighter than Air, are buoyed up 
thereby, and ſwim in it; until by knocking againſt one an- 
other, or being thickened by the Cold, (as in the Note before- 
cited) they are reduced into Clouds and Drops. 

' Having mentioned the Manner how Vapours are raiſed, and 
there being more Room here than in the Note before-cited, 
1 ſhall, for the Illuſtration of Nature's Proceſs, take Notice of 
three Things obſervable to cur Purpoſe, in Water over the 


Fire. I. That the Evaporations are proportional to the en . 


— — 
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Clouds and Rains, to temperate the Cold (c) of 


the Northern frozen Air, to cool and mitigate the 
Heats 


aſcending out of the Water, A ſmall Heat throws off but few 
Vapours, ſcarce viſible : A greater Heat, and aſcending in 
greater Quantities, carries off groſſer, larger, and more nu- 
merous Ye/icule, which we call a Steam: and if the Heat breaks 
through the Water with ſuch a Fury, as to lacerate and lift up 
great Quantities or Bubbles of Water, too heavy for the Air to 
carry or buoy up, it cauſeth what we call Boiling. And the 
Particles of Water thus mounted up by the Heat, are viſible 
Sphzrules of Water, if viewed with a Microſcope as they ſwim 
about in a Ray of the Sun let into a dark Room, with warm 
Water underneath : where ſome of the Vapours appear large, 
ſome ſmaller Sphzrules, according (no Doubt) to the larger 
and leſſer Quantities of Heat blowing them up and carrying 
them off, 2. If theſe Vapours be intercepted in their Aſcent 
by any Context, eſpecially cold Body, as Glaſs, Marble, &c. 
they are thereby der into Drops and Maſſes of Water, like 
thoſe of Rain, &r. 3. Theſe Vapours, in their Aſcent from 
the Water, may be obſerved in cold froſty Weather, either to 
riſe but a little above the Water, and there to hang, or to 
glide on a little above its Surface : Or if the Weather be very 
cold, after a little Aſcent, they may be ſeen to fall back again 
into the Water; in their Aſcent and Deſcent deſcribing a 
Carve ſomewhat like that of an Arrow from a Bow, But in a 
warmer Air, and ftill, the Vapours aſcend more nimbly and 
copiouſly, mounting up aloft till they are out of ſight, But if 
the Air be warm and windy too, the Vapours are ſooner car- 
ried out of Sight, and make Way for others. And according- 
ly I have often obſerved, that hot Liquors, if not ſet too thin, 
and not frequently ſtirred, cool ſlower in the greateſt Froſts, 
than in temperate Weather, eſpecially if windy. And it is 
manifelt by good Experiments, that the Evaporations are leſs 
at thoſe Times than theſe ; leſs by far in the Winter than 
the warmer Months, 

c As our Northern Iſlands are obſerved to be more tem- 
perate than our Continents (of which we had a notable In- 
{tance in the great Froſt in 1708-9, which [reland and Scotland 
felt leſs of than moſt Parts of ZEarope beſides; of which ſee 
Book IV. Chap. xii. Note (c), ſo this Temperature is owing to 
the warm Vapours afforded chiefly by the Sea, which, by the 
preceding Note, muſt neceſlarily be warm, as they are Vapours, 
or Water inflated by Heart, 

The Caufe of this Heat I take to be partly that of the 
Sun, and partly Subterraueous. That it is not wholly that of 


the Sun, is manifeſt from Vapours being as, or more, copi- 
E ouſly 
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Heats (4) of the Torrid Zone, and to refreſh the 
Earth with fertile Showers; yea, in ſome Meaſure 
to miniſter freſn Waters to the Fountains and Rivers. 
Nay, ſo abundant is this great Bleſſing, which the 
moſt indulgent Creator hath afforded us by Means 
of this Diſtribution of the Waters I am ſpeaking of, 
that there is more than a ſcanty, bare Proviſion, or 
mere Sufficiency; evena Plenty, a Surpluſage of this 
uſeful Creature of God, (the freſh Waters) afforded 
to the World; and they ſo well ordered, as not to 
drown the Nations of the Earth, nor to ſtagnate, 
ſtink, and poiſon, or annoy them ; but to be gently 
carried through convenient Channels back again 
to their grand Fountain (e) the Sea; and many of 
| OA he them 


oyſly raiſed when the Sun- beams are weakeſt, as when ſtrong- 
eſt, there being greater Rains and Winds at the one Time than 
the other. And that there is ſuch a Thing as Subterrantous 
Heat, (whether Central, or from the Meeting of Mineral Juices ; 
r ſach as is Cengenial or Connatural to our Globe, I have not 
Time to enquire ; but I ſay, that ſuch a Thing is,) is evident, 
not only from the Hot-Baths, many fiery Eruptions and Exe 
loſious, &c. but alſo from the ordinary Warmtn of Cellars and 
Places under Ground, which are not barely comparatively 
warm, but of ſufficient Heat to raiſe Vapours alſo : as is mani- 
feſt from the ſmoking of perennial Fountains in froſty Weather, 
and Water drawn out of Pumps and open Wells at fuch a 
Time. Yea, even Animals themſelves are ſenſible of it, as 
particularly Meo/cs, who dig before a Thaw, and agaifiſt ſome 
other Alterations of the Weather; excited, no doubt, there- 
unto by the ſame warm Vapours ariſing in the Earth, which. 
animate them, as well as produce the ſycceeding Changes of 
the Weather. | 
(4) Beſides the Trae Finds, which ſerve to mitigate the 
exceſſive Heats in the Torrid Zone, the Clouds are a good 
Screen againſt the ſcorching Sun. Beams, eſpecially when the 
Sun paſſeth their Zenith; at which Time is their Winter, or 
cooleſt Seaſon, by Reaſon they have then moſt Clouds and 
Rain. For which Service, that which /arenz takes Notice of, 
is a great Providence of God, wiz. Plerague loca Zone Torride 
vitinum habent mare, ut , India, Iaſulæ Indice, Lingua Afuicæ, 
Gainea, Braſilia, Peruvia, Mexicana, Hiſpania : Pauca loca 
Zena Torride ſunt Mediterranea. V arenit Geogr. lib. ii. cap. 
26. prop. 10, ſect 7. ** | 
. That Springs have their Origin from the Sea, * not 
rl 0 tom 
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them through ſuch large Tracts of Land, and toſuch 
prodigious Diſtances, that it is a great Wonder the 
F oun- 
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from Rains and Vapours, n—_ many other ſtrong Reaſon 
I conclude from the Perennity of divers Springs, which alway 
afford the ſame Quantity of Water. Of this Sort there are 
many to be found everywhere. But I ſhall, for an Inftance, 
ſingle out one in the Pariſh of Upminſter, where I live, as be- 
ing very proper for my Purpoſe, and one that I have had bettet 
Opportunities of making Remarks upon above twenty Years. 
This in the greateſt Drouths is little, if at all diminiſhed, that 
I could perceive by my Eye, although the Ponds all over the 
Country, and an adjoining Brook, have been dry for many 
Months together; as particularly in dry Summer Months of 
the Year 1705. And in the wetteſt Seaſons, ſuch as the Sum- 
mer .and other Months were, preceding the violent Storm in 
November 1703. (Vide Phil. Tranſ..N ? 289.) I fay, in ſuck 
wet Seaſons I have not obſerved any Increment of its Stream, 
excepting only for violent Rains falling therein, or running 
down from the higher Land into it; which diſcoloureth the 
Waters oftentimes, and makes an Increaſe of only a Day's or 
ſometimes but a few Hours Continuance. But how, if this 
Spring had its Origin from Rain and Vapours, there would be 
an Increaſe and Decreaſe of the one, as there ſhould happen to 
be of the other: As actually it is in ſuch temporary Springs as 
have undoubtedly their Source from Rain and Vapours.” © 

But beſides this, another conſiderable "Thing in this Upminfer 
Spring (and Thouſands of others) is, that it breaks out of ſo 
inconſiderable an Hillock, or Eminence of Ground, that cag 
have no more Influence in the Condenſation of the Vapours, ar 
ſtopping the Clouds, (which the Maintainers of this Hypothe- 
ſis ſuppoſe) than the lower Lands about it have. By ſome Cris 
tical Obſervations I made with a very nice portable Barome 
I found that my Houſe ſtands between 80 and go Feet higher 
than the Low-Water Mark in the River of Thames, neareſt me; 
and that Part of the River being ſcarce thirty Miles from the 
Sea, I gueſs, (and am more confirmed from ſome later Experi- 
ments I made-nearer the Sea) that we cannot be much above 
100 Feet above the Sea. The Spring I judge nearly level with, 
or but little higher than where my Houſe ſtands ; and the Lands 
from whence it immediately iſſues, I — about 15 or 20 Feet 
higher than the Spring; and the Lands above that, of no very 
remarkable Height. And indeed, by actual Meaſure, one of 
the higheſt Hills 1 have met with in Er, is but ante os 
high; (ide Phil. Tranſat, Ne 313, p. 16.) and I gueſs by 
ſome very late Experiments 1 made, neither that, nor any 


other Laug in Lex, to be above 400 Feet above the Sea, 
K 3 IT 
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Fountains ſhould be high enough (/), or the Seas 
low enough, ever to afford fo long a Conveyance. 
Witneſs the Danube (g) and Wolga of Europe, the 


Nile (h) and the Niger (i) of Africk, the Ganges (k 4 
an 
OST PRA ſo — a Riſe of Land to a , anial 


Condenſation of Vapours, fir to maintain even fo inconfiderable 
a Fountain as what I have mentioned is ? Or indeed the High- 
lands of the whole large County of E/ex, to the maintaining 
of all its Fountains and Rivulets 7 : | 

Bur I ſhall not farther proſecute this Argument, but refer to 
the late learngd, curious, and induſtrious Dr. Plot's Tentamen 
Phil. d Orig. Font. in which he hath fully diſcuſſed this Matter. 

As to the Manner how the Waters are raiſed up into the 
Mountains and higher Lands, an eaſy and natural — 
tion may be made of it, by putting a little Heap of Sand, 
Aſhes, or a little Loaf of Bread, 2 in a Baſon of Water; 
where the Sand will repreſent the dry Land, or an Iſland, and 
the Baſon of Water the Sea about it. And as the Water in 
the Baſon riſeth to, or near the Top of the Heap in it, ſo doth 
the Waters of the Sea, Lakes, Ec. rife in the Fils, Which 
Caſe I take to be the ſame with the Aſcent of Liquids in Ca- 
pillary Tubes, or between contiguous Planes, or in a Tube 
filled with Aſhes z Of which the induſtrious and complete Ar- 
tificer in Air Pumps, Mr. Hawkſbee, hath given us ſome, not 
contemptible Experiments, is his Phy/. Mech. Exp. p. 139. 
Among the many Cauſes afſigned for this Aſcent of Liquors, 
there are two that bid the faireſt for it, wiz. the Preſſure of the 

moſphere, and the Newtonian Attraction. That it is vot the 

ormer, appears from the Experiments ſucceeding, as well, or 

etter, in Yacuo, than in the open Air, the Aſcent being rather 
ſwifter in Yacuo, This then being not the Cauſe, I ſhall ſup- 
Poſe the other is; but for the Proof thereof I ſhall refer to ſome 
of our late Engl Authors, eſpecially ſome very late Experi- 
ments made before our moſt famous Royal Society, which will 
be ſo well improved by ſome of that illuſtrious Body, as to go 
near to put the Matter out of doubt. 

dee Book III. Chap. iv. 

(g) The Danube, in a ſober Account, performs a Courſe of 
above 1500 Miles (i.e. in a ſtrait Line) from its Riſe to its Fall. 
Bohun's Geogr. Di&. | 

(b) Traftus ic, Longitudo [Nili] eff milliarium circiter 630 
Germ. five Lal. 25,20, pro quibus ponere licet 3000 propter cur- 
vaturat. Varen. Geogr. lib. i cap. 16. p. 27. 

(7) YVarene reckons the Courſe of the Niger, at a middle Com- 
putation, 600 German Miles, that is 2400 [talian. | 
% That of the Ganges he computes at 300 German _ 
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and Zuphrates of Ala, and the Amazoms River (1) 
and Rio de la Plata of America, and many others 
which might be named; ſome of which are ſaid to 
run above 3000 Miles, and ſome no leſs than 6000 
from their Fountains to the Sea. And indeed ſuch 
prodigious Conveyances of the Waters make it ma- 
nifeſt, that no accidental Currents and Alterations 
of the Waters themſelves, no Art or Powerof Man, 
nothing leſs than the Fiat of the Almighty, could 
ever have made, or found, ſo long and commodious 
Declivities, and Channels for the Paſſage of the 


Waters. . | 


* . 


* 


Bat if we add the Curratures to theſe Rivers, their Chase 


are of a prodigious Length, 

(1) Oriter, flumen (quod plerumgue Amazonum, &c.) haud 
procul Quito in montibus — Cum per leucas Hiſpanicas 1356. cur- 
Jum ab octidente in orientem continudrit, oftio 84 leucas lato — in 
Oceanum præcipitatur. Chr. D'Acugua Relatio de flumine Amaz. 


in Act. Erud. Aug. 1683. 


CHAP. VI. 


The great Variety and Quantity of all Things 
upon, and in the Terraqueous Globe, provided 


or the Uſes of the World. 


HE laſt Remark I ſhall make about the Ter- 
raqueous Globe in general is, the great Variety 
ot Kinds, or Tribes, as well as prodigious Number 
of Indiviuals of each various Tribe, there is of all 
Creatures (a). There are ſo many Beaſts, ſo many 


Birds, 


-— 


(a) Non dat Deus benrficia ® Unde ergo iſta que poſſides ? —= 
. Unde hat innumerabilia, oculos, aures 27 animum mulcentia Lu- 
Hella Juxuriam gueguc inſiruem copia ? Negue enim neceſſitatibue 
E tanium- 
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Birds, ſo many Inſects, ſo many Reptiles, ſo many 
Trees, ſo many Plants upon. the Land; ſo many 
Fiſhes, Sea-plants, and other Creatures in the Wa- 
ters; ſo many Minerals, Metals, and Foſſiles in the 
Subterraneous Regions; ſo many Species of theſe Ge- 
nera, ſo many Individuals of thoſe Species, that there 
is nothing wanting to the Uſe of Man, or any 
other Creature of this lower World. If every Age 
doth change its Food, its way of Cloathing, its 
way of Building; if every Age (Y) hath its Variety 
of Diſgaſes ; nay, if Man, or any other Animal, 
was minded to change theſe Things every Day, ſtill 
the Creation, would not be exhauſted, ſtill nothing 
would be wanting for Food, nothing for Phyſick, 
nothing fof. Building and Habitation, nothing for 
Cleanlineſs and Refreſhment, yea, even for Re- 
creation and Pleaſure. But the Munificence of the 
Creator is ſuch, that there is abundantly enough to 
ſupply the Wants, tie Conveniencies, yea, almoſt 
the Extravagancies of all the Creatures, in all Places, 
all Ages, and upon all Occaſions. : 0 


_— 
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tantummoad noſtris proviſum eft : uſque in delicias amamur. Tot 
arbuſia, non uno modo frugiſera, tot berbe ſalutares, tot varieta- 
tes cibgrum, per toſum annum digeſtæ, ut inerti quoque fortuita ter- 
$4 alimenta præberent. Jam animalia omnis generis, alia in 
ficeo, Ec, — ut omnis rerum nature pars tributum aliguod nobis 
conferrez. Senec. de Benef. lib, iv. cap. 5. ubi plura vide. 
Hic, ubi habitamus non intermittit ſuo tempore Cœlum niteſcere, 
 arbores frondeſcere — tum mullitudinem pecudum partim ad wveſcen- 
dum, partim ad cultus agrorum, pauim ad wehendum, partim ad 
corpora veſtienda 5 hominemque ipſum quaſi contemplatorem cœli ac 
Ati rum, ipſorumgut cullorem. — Hee igitur, & alia innumerabilia 
eam cernimus, poſſumuſne dubitare, quin his præſit aliquis vel Ef- 
Factor, fi bac nata ſunt, ut Platont widetur : wel fi ſemper furrint, 
ut Ariftoteli placet, Moderator tanti operis & muneris # Cic. Tuſe. 
Queſt, lib, i. cap. 28, 29. = | 
. (63 Sunt & gentium » > non modiocres — qua? contem- 
platio aufert rurſus nos ad ipſorum animalium naturas, ingenita/= 
gue iir vel certierer morborum omnium medictinas. Enim verò re- 
rm omnium Parens, nullum animal ad hoc tantum ut paſceretur, 
ant alia ſatiaret naſci woluit : arteſſue Jalutares tis inſeruerit, 


Plin. Nat, Hiſt, lib, xxvii. gap. 13. 


And 
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And this may ſerve to anſwer an Objection againſt 

the Excellency of, and Wiſdom ſhewed in, the Crea- 
tion; namely, What need of ſo many Creatures (c)? 
Particularly of ſo many Inſects, ſo many Plants, and 
ſo, many other Things? And eſpecially of ſome of 
them, that are ſo far from being uſeful, that they are 
very noxious ; ſome by their Ferity, and others by 
their poiſonous Nature, c. 

To which I might anſwer, That in greater Va- 
riety, the greater Artis ſeen; that the fierce, poi- 
ſonous, and goxious Creatures ſerve as Rods and 
Scourges to chaſtiſe us (4), as Means to excite our 

AE. | Wiſdom, 


* 
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e This was no very eaſy Queſtion to be anſwered by ſuch 
as held, That all Things were made for Men; as moſt of the An- 
cients did; as Ariftotle, Seneca, Cicero, and Pliny, (to name 
only ſome of the Chief.) And Cicere cites it as the celebrated 
Chry/ippus's Opinion, Præclarè enim Chryſippus, Catera nata 
e Hominum Cauſd, & Deorum. De fin. bon. & mal. lib. iii. 
And in his De Nat. Deor. lib. ii. fin. he ſeriouſly proves the 
World itſelf to have been made for the Gods and Man, and all 
Things in the World to have been made and contrived for the 
Benefit of Man, (parata & inventa ad fructum Hominum, are 
his Words.) So Pliny, in his Preface to his 7th Book, faith, 
Nature made all Things for Man ; but then he makes a Doubt, 
Whether ſhe ſhewed herſelf a more indulgent Parent, or cruel 
Step-Mother, as in Book IV. Chap. xii. Note (6), But ſince the 
Works of God have been more diſcovered, and the Limits of 
the Univerſe have been found to be of infinitely greater Ex- 
tent than the Ancients 9 them; this narrow Opinion 
hath been exploded. And the Anſwer will be found eaſy to 
theſe Queſtions, Why ſo many uſeleſs Creatures? In the Hea- 
vens, Why ſo many fixed Stars, and the greateſt Part of them 
ſcarce viſible ? Why ſuch Syſtems of Planets, as in ure, 
Saturn, &c. (See my N In the Earth and Waters, 
Why ſo many Creatures of no Ule to Man? 

6% Nec minus clara exitii dacumenta ſunt etiam ex contemnen- 
dis animalibus. M. Varro author eft & cuniculis fuffeſſum in Hi, 
panid oppidum, à talpis in Theſſalid : ab ranis civitalem in Callia 
pulſam, ab locuflis in Afried : ex Gyaro, Cycladum inſuld, incolas 
& muribus ſugates : In Italia Amyclas & ſerpentibus delatas. Ci- 
tra Cynamalzos Aithiopas latd dejerta Regio e, à ſcorpionibus 
falpugis gente ſublatãd: & & ſcolopenaris abafFos Trerienſer, au- 
. 'zbor eſt I heophraflus, Plin. Nat. Hiſt. lib, viii. cap. 29. 
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Wiſdom, Care, and Induſtry, with more to the ſame 
purpoſe. But theſe Things have been fully urged 


by 


as. 
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To theſe Inſtances may be added the Plague they ſometimes 
ſuffer from a kind of Mice (they call Leming, Leminger, Lem- 
mus, &C.) in Norway, which eat up every green Thing. T boy 

come in ſuch prodigious Numbers, that they fancy them to fall 
from the Clouds; but Ol. Magnus rather thinks they come from 
ſome of the Iſlands, Hiſt. lib. viii. cap. 2. If the Reader hath 
a mind to ſee a large Account of them, with a Diſpute about 
their Genexation, a handſome Cut of them, with the Prayers 
and an Exorciſm againſt them uſed in the Church of Rome, I 
ſhall refer him (it being too tedious to recite in theſe Notes) 
to Muſeum Wormian. lib. iii. cap. 23. 

Quare patimur multa mala à creaturd quam fecit Deus nifi quia 
effendimus Deum ? — De parnd tyd peccatum ſuum accuſa, non ju- 
dicem. Nam propter Superbiam iuſtituit Deus creaturam iſlam mi- 
nimam Q abjectiſimam ut ipſa nos torqueret, ut cum ſuperbus fue- 
rit homo, & fe jactawerit adverſus Deum — cum ſe erexerit, Pu- 
licibus ſubdatur. Quid eft quid te inflas humand ſuperbia ? — 
Pulicibus re/ifte ut dormias. Cognoſce qui fir. Nam propter ſu- 
perbiam noſtram domandum — creata ils gue moleſta ſunt : popu- 
lum Pharaonis ſuperbum fotuit Deus domare de Urfis, de, Qc. 
Muſcas & Ranas illis immiſit, ut rebus viliſſimis ſuperbia domare- 
tur. Omnia ergo per ipſum — fact a. ſunt ; & fine ipſo factum eft 
nibil. Auguſt. Tract. 1. in S. Johan. | 
But although the infinitely wiſe Creator hath put it in the 
Power of ſuch vile Animals to chaſtiſe us, yet hath he ſhewed 
no leſs Wiſdom and Kindneſs in ordering many, if not moſt of 
them fo, as that it ſhall be in the Power of Man, and other 
Creatures, to obviate or eſcape their Evils. For, beſides the 
voble Antidotes afforded by Minerals, Vegetables, Cc. many, 
if not moſt of our European venomous Animals carry their Cure, 
as well as Poiſon, in their own Bodies. The Oil, and, I doubt 

ot, the Body of Scorpions too, is a certain Remedy againſt its 
troke. A Bee, Waſp, or Hornet, cruſhed and rubbed, and 
bound upon the Place, I have always found to be a certain 
Cure for the Sting of thoſe Creatures. And 1 queſtion not, 
but the Fleſh, eſpecially the Head, of Vipers, would be found 
a Remedy for their Bites. 

Our Viper-Catchery bave a Remedy, in which they place ſo great 
Confidence, as to be no more afraid of the Bite [of a Viper] than 
of a common Puncture, immediately curing themjelves by the Appli- 
cation of their Specifick. This, though they keep a great Secret, I 
hve, upon ftrift Enquiry, found 10 be no other than Axungia Vi- 
Periua, prejently rubped into the Wound, This Remedy the m_ 
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by others; and it is ſufficient to ſay, that this 
great Variety is a moſt wiſe Proviſion for all the 
_ Uſes of the World in all Ages, and all Places. Some 

for Food, ſome for Phylic (e), ſome for Habitation, 
ſome for Utenſils, ſome for Tools and Inſtruments 
of Work, and ſome for Recreation and Pleaſure, 
either to Man, or to ſome of the inferior Creatures 
themſelves ; even for which inferior Creatures, the 
liberal Creator hath provided all Things neceſſary, 
or any ways conducing to their happy, comfortable 
living in this World, as well as for Man, 

And it is manifeſt, that all the Creatures of God, 
Beaſts, Birds, Iaſects, Plants, and every other Genus, 
have, or may have, their ſeveral Uſes even among 
Men. . For although in one Place many Things may 
lie neglected, and out of Uſe, yet in other Places they 
may be of great Uſe. So what hath ſeemed uſeleſs 


_—— 


ed Doctor tried himſelf with Succeſs in a youn that 
was bitten in the Noſe. — of Poiſons, * "hy 

And as to the Means to eſcape the Miſchief of ſuch noxious 
Animals, beſides what may be effected by the Care, Induſtry, 
and Sagacity of Man; ſome. of them are ſo contrived and 
made, as to pive Warning or Time to Creatures in Danger 
from them. Thus, for Inſtance, the Rattle Snake, the moſt 
poiſonous of any Serpent, who darts his poiſonous Vapours to 
ſome Diſtance, and in all Probability was the Bafiliſe of the An- 
cients, ſaid to kill with its Eyes: This involuntarily gives 
Warning by the Rattle in its Tail. $0 the Shark, the moſt 
rapacious Animal of the Waters, is forced to turn himſelf on 
his Back, (and thereby gives an Opportunity of Eſcape) before 
he can catch his Prey. 

e Hac ſola Nature placuerat «fe remedia parata vulgo, in- 
venta facilia, ac ſine impendio, ex quibus vivimur. Poſtea frau- 
dies hominum & ingeniorum capture officinas invenire ilas, in gui- 

bus [ua cuigue homini vanalis promiſtitur vita. Statim compoſs- 
tione & miſsuræ inexplicabiles decantantur. Arabia atque Ingia 
in medio æſtimantur, ulcerique parvo medicina à Rubro mari impu- 
tatur, cùm r(media vera guotidie pauperrimus guſpue canet. Plin. 
lib. xxiv. cap. 21. 

Non ſponte ſud ex tellure germinant Herbæ, gue contra gugſcun- 
gue mor bos accommode ſunt; ſed e woluntate pificis, ad nofiram 
piilitatem produte ſunt, Baſil. Aſcet. Tom, ii. 

| _ Conſult here Book X. Note (=), (aa), (68). 
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in one Age, hath been received in another; as all the 
new Diſcoveries in Phyſick, and all the Alterations 
in Diet do ſufficiently witneſs. Many Things alſo 
there are which in one Form may be pernicious to 
Man; but in another of great Uſe. There are many 
Plants (f), many Animals, many Minerals, which 

| ky. yp | in 


| 


I IIn—_ — .<_ 


Among poiſonous Vegetables, none more famous of Old 
than Hemlock, accounted at this Day alſo very dangerous to 
Man, of which there are ſome diſmal Examples in our Philoſ. 
Tranſ. Wepfer, &c. But yet this Plant is Food for Goats, and 
its Seeds to Buſtardt; and, as Galen faith, to Starling; alſo. 
Neither is this, ſo pernicious a Plant, only Food, but alſo Phy- 
fick to ſome Animals. An Horſe troubled with the Farcy, and 
could not be cured with the moſt famous Remedies, cured 
himſelf of it in a ſhort Time, by eating Hemlock, of which he 
eat greedily. Jide Phil. Tranſ. No 231. And a Woman which 
was cured of the Plague, tut wanted Sleep, did with very good 
£fedt eat Hemlock for ſome Time ; till falling ill again of a Fe- 
wer, and having left off the Uſe of this Remedy, he Nic. Fonta- 
nus] endeavoured to procure her Reſ by repeated Doſes of Opium, 
which had no Operation, till the Help 45 Cicuta was again called 
in with deſired Succeſs. Mead of Poiſons, p. 144- | 
And not only Hemlock, but many other, if not moſt Plants ac- 
counted poiſonous, may have their great Uſe in Medicine : 
Of which take the Opinion of *an able Judge, my ingenious 
and learned Friend, Dr. Tancred Robinſon, in a Letter I have of 
his to the late great Mr. Ray, of Nov. 7, 1704, viz. According to 
my Promiſe, I here ſend yon a few Obſervations concerning ſome 
Plants ſeldom uſed in Medicine, being efleemed poiſonous, which, 
if truly corretted, or exactly doſed, may perhaps prove the moſt 
powerful and effettual Medicines yet knoxyn., Having then given 
an Account ot ſome of their Correctives, he gives theſe follow- 
. ing Examples, wit. 1. The Helleberes, incorporated with a Sapo, 
or Alkgaly-Salts alone, are ſucceſiſul Remedies in Epilepfies, Verti- 
goes, Palfies, Lethargies, and Manias. Dof. a Zj to JS. 2, 
The Radic. Aſſari, Ciculæ, and the Napellut, in Agues and p 
riedical Pains, Def. Dj to 3G. 3. The Hyrſcyamas in Hemor- 
rhages, violent Heats und Perturbation of the Blood, and alſo in 
all great Inflammations, Deſ. Dj 1 3B. 4. The Semen Stra- 
n is a very good Anodyne, uſeful in Vigilias, Rheumatifms, 
Hyfterick Caſes, in all the Orgajms of the Blood or Spirits, and 
ab bert ver there is an Indication for a Paregerick, Def 3j. to 3G. 

Elaterium thus corrected, may be 85 from gr. x. to xv. in 
Hydropical Cafes, noithout any ſenſibſe Evacuation or Diſſurbance. 
Se may the Soldanella and Graticla in greater Doſes, 6. Opium 
Fl Pa | correctea 
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in one Form deſtroy, in another heal. The Caſſada 
Plant unprepared poiſoneth, but prepared, is the very 
Bread of the Vet- Indies (g). Vipers and Scorpions, 
and many Minerals, as deſtructive as they are to 
Man, yet afford him ſome of his beſt Medicines. 
Or if there be many Things of little immediate 
Uſe to Man, in this, or any other Age; yet to other 
Creatures they may afford Food or Phyſick, or be of 
ſome neceſſary Uſe. How many Trees and Plants, 
' nay, even the very Carcaſes of Animals, yea, the 
very Duſt of the Earth (), and the moſt refuſe, 
contemptible Things to be met with; I ſay, how 
many ſuch Things are either Food, or probably 
Medicine to many Creatures; afford them Retreat, 
are Places of Habitation, or Matrixes for their Ge- 
*neration, as ſhall be ſhewed in proper Place ? . The 
prodigious Swarms of inſets in the Air, and in the 
Waters, (many of which may be perhaps at preſent 
of no great Uſe to Man) yet are Food to Birds, Fiſh- 


es, Reptiles, Inſects themſelves, and other Creatures 


(i), for whoſe happy and comfortable Subſiſtence, 


[ have ſaid the bountiful Creator hath liberally pro- 


„ 


vided, as well as for that of Man. 


corrected as aſore- mentioned, loſer its Narcotic Faculty, and may be 
"given very /aftly in great Doſes, and proves more than uſually pre- 


walent in Convulſive Caſes, Fluxts, Catarrlu, and all painful. 


Paroxy/ms, &. 15 P 
(g) It is of the moſt general Uſe of any Proviſion all over the 
Welt Go eh wer in the hotter ay and tis uſed to vidual 


Ships. Dr. Sloan's Nat. Hiſt, of Jamaica, vol. I. chap. v. 


_ left. 12. 


L have ſhewn in the Phile/. TranſaZ. that the Pediculus 


fatidicus, Mortiſaga, Pulſatorius, or Death -Watch, there deſcribed, 
feedeth upon Duſt; but that this Duſt they eat, is powdered 


Bread, Fruits, or ſuch like Duſt, not powdered Earth, as is 


manifeſt from their great Diligence and Curioſity in hunting 
among the Duſt, See more in Philo/oph. Tranſag. Ne 291. 
(1) See Book IV. Chap. xi. : 
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Of the Terraqueous Globe in Particular, 
more eſpecially the Earth. 


KNXDKEOT ES NOOR SO CNIONS 


PSS HAVING thus taken a General Pro- 
ſpect of our Terraqueous Globe, I 
fall in this Book come to its Par- 
ticulars. But here we have ſuch an 
# 5 1mmenſe Variety preſenting itſelf 

co our Senſes, and ſuch amazing 
Strokes of Power and Wiſdom, that it is impoſſible 
not to be at a Stand, and very difficult to know 
where to begin, how to proceed, or where to end. 
But we muſt however attempt, 

And for the more clear and regular Proceeding 
on this copious Subject, I ſhall diſtribute the Globe 
into its own grand conſtituent Parts, | 

I. The Earth and its Appurtenances, 

II. The Waters and Theirs. 

The firſt of theſe only, is what at preſent I ſhall 
be able to take into this Survey. 

_ in Suryeying the Earth, J intend, 

To confider its conſtituent Parts, or Things 
8 to itſelf. 

2. The Inhabitants thereof, or the ſeveral Kinds 
of Creatures that have their Habitation, Growth, 
or Subſiſtence thereon. 

1. As to the Earth itſelf, the moſt remarkable 
Thiogs oe preſent themſelves to our View, "1 
1. Its 
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1. Its various Moulds and Soils. 
2. Its ſeveral Strata, or Beds, Wop 
3. Its Subterraneous Paſſages, Grottos, and Ca- 


verns. 
4. Its Mountains and Vallies. 


ESEVEDENETEVETEDSEERSS 


CHAP. I. 
- Of the Soils and Moulds in the Earth. 


HE. various Soils and Moulds ate an admir- 
| able and manifeſt Contrivance of the All-wiſe 
Creator, in making this Proviſion for the various 
Vegetables (a), and divers other Uſes of the Crea- 
tures. For, as ſome Trees, ſome Plants, fome Grains 

dwindle and die in a diſagreeable Soil, but thrive 
and flouriſh in others; ſo the All-wiſe Creator hath 
amply provided for every Kind a proper Bed. 


{a) It is not to be doubted, that although Vegetables de- 
light in peculiar Soils, yet they owe not their Life and Growth 
10 the Earth itſelf, but to ſome agreeable Juice or Salts, &. 
reſiding in the Earth. Of this the great Mr. Boyle hath given 
us ſome good Experiments, He ordered his Gardener to dig 
up, and dry in an Oven, ſome Earth fit for the Purpoſe, to 
weigh it, and to ſet therein ſome Squaſh Seeds, (a Kind of Ju- 
dian Pompion.) The Seeds when ſown were watered with Rain 
or Spring-water only, But although a Plant was produced in 
one Experiment of near 3Ib. and in another of above 14lb. yet 
the Earth when dried, and weighed again, was ſcarce dimi- 
niſhed at all in its-Weight, 

Another Experiment he alledges is of Helmont's, who dried 
zoolb. of Earth, and therein planted a Willow, weighing glb, 
which he watered with Rain, or diſtilled Water : And to ſe- 
cure it from any other Earth getting in, he covered it with a 

erforated Tin-Cover. After five, Years, weighing the Tree 
with all the Leaves it had borne in that Time, he found it to 
weigh 169lb. 3 Ounces, but the Earth to be diminiſhed only 
about two Ounces in its Weight. Yide Boyle's Scept. Chym. 


Pars ii. p. 114. 1 
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If ſome delight in a warm, ſome in a cold Soil; 
ſome in a lax or ſandy, ſome a heavy or clayie Soil; 
ſome in a Mixture of both, ſome in this, and that, 
and the other Mould, ſome in moiſt, ſome in dry 
Places (3); ſtill we find Proviſion enough for all 
theſe Purpoſes : Every Country abounding with its 
proper Trees and Plants (c), and every Vegetable 
flouriſhing and gay, ſomewhere or other about the 
Globe, and abundantly anſwering the Almighty 
Command of the Creator, when the Earth and Wa- 
ters were ordered to their peculiar Place, Gen. i. 11. 
And Gd ſaid, Let the Earth bring forth Graſs, the Herb 
yielding Seed, and the Tree yielding Fruit after his Kind. 
All which we actually ſee is ſo. * 

To this Convenience which the various Soils that 
coat the Earth are of to the Vegetables, we may 
add their great Uſe and Benefit to divers Animals, 
to many Kinds of Quadrupeds, Fowls, Inſects, and 
Reptiles, who make in the Earth their Places of 
Repoſe and Reſt; their Retreat in Winter, their 
Security from their Enemies, and their Neſts to re- 

their Young; ſome delighting in a lax and per- 
vious Mould, admitting them an eaſy Paſſage; and 
others delighting in a firmer and more ſolid Earth, 
l * 


_ I 


- (6) Tu; & toemu; Ser tas Giriieg, & h Th aigtla Tes d- 
Oper, Kc. Te A vag Oy Enpec, Ta 0% ies, Ta 0 Hufe, 
1 bY reo, ra 0. ,s 15 dug, T6 4 Gam ay Ta vs N 
—AZxrer an ra wpoaPoa A 152 Ace, ir. os bern, . iaxven, 
») Cabugg cn, 9 £747 ede, * tri & n A2 Popces x&la Ta Lien 
— naa vag vadra, iT; d T& dN Hr T0 Goren, & rd Grojctes 
POE auTuw, Tay 1 716 Tarannay? Tis peng. 7. eophraſt, 4 
Cav/. Plant. lib. ii. cap. . a 
{c) Nec verd Terre ferre omnes omnia poſſunt. 

Fluminibus, Salites, craſſi put paludibus Alai 

Na ſcuntur; fleriles ſaxeſis montibus Ornt ; 

Litora Myrtetis lætiſima : denigue apertos 

Bacchus. amat colles : Aquilonem & fri ora Taxi. 

Aſpice & extremis domitum cultoribus or bem, 

EFoajque demos Arabum,. picteſgue Gelomns : 

Diwviſe arberibus pairie, &c. Vir. Georg. I. 2. 


that 


CHar. II. Of the Strata of, &c. 63 
that will better ſecure them agamſt Injuries from 
without. 1 
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HAF. It. 


Of -the various Strata, or Bedi, obſervable in 
the Earth. | 


IHE various Strata, or Beds, although but lit- 
die different from the laſt, yet will deſerve a 
diſtinct Conſideration, | 5 103 A 0 

By the Strata, or Beds, I mean thoſe Layers of 


Minerals (4), Metals (5), Earth and Stone (c), ly- 
c ing - 

(a) Although Minerals, Metals, and Stones, lie in Beds, 
and have done 15 ever ſince Noah's Flood, if not from the Cre- 
ation; yet it is greatly probable that they have Power of grow- 
ing in their reſpective Beds: That as the Beds are robbed and 
emptied by Miners, fo after a while they rectuit again. Thus 
FVitriol, Mr. Boyle thinks, will grow by the Help of the Air. 
So Alum doth the ſame. Ve are aſſured (he ſaith} by f exbe* 
rienced Agricola, That the Earth, or Ort of Alum, being robbed 
of its Salt, ail im Traft of Time recover it, being erpdſed to the” 
Air. Boyle's Suſpic. about ſome Hid. Qual. in the Air, p. 18. 

(8). As to the Growth of Meals, there is great Reaſon to 
ſuſpe& that alſo, from what Mr. Boyle hath alledged in his 
ObJervations about the Growth of Metal: And in his Scepr. 
 Chym. Part vi. p. 362. Compare alſo Hakewil's Aol. p. 164. 

And particularly, as to the Growth of fron, to the Inſtances 
he gives from Pliny, Fallopius, Ce/alpinus, and others, we may 
add, what is well known in the Foreſt of Dean in Gloucefter- 
Hire; That the beſt Iron, and moſt in Quantity, that is found 
there, 1s in the ald Cinders, which they melt over again. This 
the Author of the Additions to Gleuceſferſbire, in Camden's Brit. 
of the laſt Edition, p. 245. attributes to the Remiſſneſs of the 
former Melters in not exhauſting the Ore : But, in all Probabi- 
lity, it is rather to be attributed to the-new Impregnations of 
the old Ore, or Cinders, from the Air or from ſome ſeminal 
Principle, or plaſtick Quality in the Ore itſelf, 

c As for the Growth of Srone, Mr. Boyle gives two In- 
ſtances. Oge is that famous Place in France, called Les Caves. - 
Goutieres : Wiere the Water fallirg from the Upper Part; of the 

x Cave 


6 


"4 


fame Place new Diamonds produced, Boyle ibid, 
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ing under that upper Stratum, or Tegument of the 


Earth laſt ſpoken of, all of a prodigious Uſe to 


Mankind: Some being of great Uſe for Building; 
ſome ſerving for Ornament; ſome furniſhing us 
with commodious Machines, and Tools to pre- 
* our Food, and for Veſſels and Utenſils, and for 

ultitudes of other Uſes; ſome ſerving for Firing 
to dreſs our Food, and to guard us againſt the In- 
ſults of Cold and Weather; ſome being of great 
Uſe in Phyſick, in Exchange and Commerce, in 
manuring and fertilizing our Lands, in dying and 
colouring, and ten thouſand other Conveniences, 
too many to be particularly ſpoken of: Only 
there is one: grand Uſe of one of theſe Strata, or 


— 


Cave to the Ground, doth preſently there condenſe into little Stones, 
of fuch Figure as the Drops, falling either ſeverally, or upon one 
another, and coagulating prijenty into Stones, chance to exhibit. 
Nid. Scept. Chym. p. 4360. 

Such like Caves as theſe I have myſelf met with in England; 
particularly on the very Top of Breden- Hill, in Worcefterfhire, 
near the Precipice, facing Perſhore, in or near the old Fortreſs, 


called Bembſbury-Camp; I ſaw ſome Years ago ſuch a Cave, 


which (if I miſ-remember not) was lined with thoſe Srala#ical 
Stones on the Top and Sides. On the Top they hung like 
Icicles great and ſmall, and many lay on the Ground. They 
ſeemed manifeſtly to be made by an Exſudation, or Extillation 
of ſome petrifying Juices out of the rocky Earth there. On 
the Spqt, I thought it might be from the Rains ſoaking through, 
and carrying with it Impregnations from the Stone, the Hill 


being there all rocky. Hard by the Cave is one or more vaſt 


Stones, which (if I miſtake not) are incruſtated with this 
Spany, Stalactical Subſtance, if not wholly made of it. But 
ic is ſo many Years ago fince I was at the Place, and not being 


able to find my Notes about it, I cannot ſay whether the whole 


Stone is (in ail Probability) Spar (as I think it is,) or whether 
I foynd it only caſed over with it, notwithſtanding I was very 
nice in examining it then, and have now ſome of the Fragments 


by me, confiſting, among other ſhining Parts, of ſome tranſ- 


parent angular Ones, | 
The other Inſtance of Mr. Boyle, is from Ligſchoten, who ſaith, 


that in the Ca Indies, when they have cleared the Diamond 


Mines of all the Diamonds, I a frau Tears Time they find in the 
Beds, 
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Beds, that cannot eaſily be omitted, and that is, 
thoſe ſubterraneous Strata of Sand, Gravel, and 
Jaxer Earth that admit of, and facilitate the Paſſage 
of the ſweet Waters (d), and may probably be the 
Colanders whereby they are ſweetened, and then at 
the ſame Time alſo convey'd to all Parts of the Ha- 
bitable World, not only through the Temperate and 
Torrid Zones, but even the fartheſt Regions of the 
Frozen Poles. | 

That theſe Strata are the principal Paſſages of the 
ſweet Fountain- Waters, is, I think, not to be doubt- 
ed, conſidering that in them the Waters are well 
known to paſs, and in them the Springs are found 


by thoſe that ſeek for them: I ſay, the principal 


c It is not only agreeable to Reaſon, but I am told by 
Perſons converſant in digging of Wells throughout this County 
of Eher, where I live, that the ſureſt Beds in which they find 
Water, are Gravel, and a coarſe dark-coloured Sand; which 
Beds ſeldom fail to yield Plenty of ſweet Water: but for Clay, 
they never find Water therein, if it be a ſtrong, ſtiff Clay; but 
if it be lax and ſandy, ſometimes Springs are found in it ; yet 
ſo weak, that they will ſcarcely ſerve the Uſes of the ſmalleſt 
Family. And ſometimes they meet with thoſe Beds lying next 
under a looſe, black Mould, (which, by their Deſcription, f 
judged to be a Sort of oazy, or to have the Reſemblance of 
an ancient, ruſhy Ground,) and in that Caſe the Water is 
always naught, and ftinks. And laſtly, Another Sort of 
Bed they find in Z/ex, in the Claie-Lands, particularly that 
Part called the Rodings, which yields Plenty of ſweet Water, 
and that is a Bed of white Earth, as though made of Chalk 
and white Sand. This they find after they have dug through 
forty or more Feet of Clay, and it is ſo tender and moiſt, that 
it will not lie upon the Spade, but they are forced to throw it 
into their Buckets with their Hands, or with Bowls ; but whea 

it comes up into the Air, it ſoon becomes an hard white Stone. 

Thus much for the Variety of Beds wherein the Warers are 
found. That it is in theſe Beds only, or chiefly, the Springs 
run, is farther manifeſt from the forcible Eruption of the Wa- 
ters ſometimes out of thoſe watery Beds. Of which ſee C5. iv. 
Note Cd). This Eruption ſhews that the Waters come from 
ſome Eminence or other, lying at a Diſtance, and being cloſe- 
ly pent up within the wwarery Stratum, by the Clayie Strata, 
the Waters with Force mount up, when the Strata above are 


d, 
; F Paſſages, 


— — 
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Paſſages, becauſe there are other ſubterraneous Guts 
and Channels, Fiſſures and Paſiages, thro' which 
many Times the Waters make thew Way. 

Now that which in a particular Manner doth ſeem 
to me to manifeſt a ſpecial Providence of God in 
the repoliting theſe watery Beds is, that they ſhould 
be diſperſed all the World over, into all Countries, 
and almoſt all Tracts of Land: that they ſhould 
ſo entirely, or for the moſt Part, conſiſt of lax, in- 
cohering Earth, and be ſo ſeldom blended with 
other impervious Moulds, or if they are ſo, it is 
commonly but accidentally ; and that they are in- 
terpoſed between the other impervious Beds, and 
fo are as a Prop and Pillar to guard them off, and 
to prevent their ſinking in and ſhutting up the Paſ- 
lages of the Waters. - 

The Time when thoſe Strata were laid, was 
doubtleſs at the Creation, when God ſaid (Gen. i. .) 
Let the Waters under the Heaven be gatbered together 
unto one Place, and let the dry Land appear; or elle at 
the Deluge, if, with ſome ſagacious Naturaliſts, we 
fuppoſe the Globe of Earth to have been diſſolved 
by the Flood (e). At that Time (whatever it was) 
when the Terraqueous Globe was in a Chaotick 
State, and the earthy Particles ſubſided, then thoſe 
ſeveral Beds were, in all Probability, repoſited in the 
Earth, in that commodious Order in which they 
now are found; and that, as 1s afferted, according 
to the Laws (f) of Gravity. 


1 


(e) Ni Dr. Voodward's Eſſay, Part 2. Steno's Prodr. &c. 
Cf) 14. ibid. p. 28, and 74. But Dr. Leigh, in his Natural 
Hiftory of Lancaſhire, ſpeaking of the Coal-Pits, denies the 
Strata to lie according to the Laws of Gravitation, ſaying, the 
Strata are a Bed of Marle, afterwards Free- Stone, next Tron-Stone, 
then Coal, or Kexnel Mine, then ſome other Strata, and again 
Coal, Cc. 
But upon a ſtricter Enquiry into the Matter, finding I had 
| Reaſon to ſuſpect that few, if any, actually had tried the Expe- 
riment, I was minded to bring the Thing to the Teſt of Expe- 
riment myſelf; and having an Opportunity, on il _ 17 : 5 
6 5 2 | | by caule a 
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I cauſed divers Places to be bored, laying the ſeveral Strata by 
themſelves ;z which afterwards I weighed with all Strictneſa, 
firſt in Air, then in Water, taking Care that no Air-bubbles, 
Sc. might obſtruct the Accuracy of the Experiment. The 
Reſult was, that, in my Yard, the Strata were gradually ſpeci- 
fically heavier and heavier, the lower and lower they went; 
and the upper, which was Clay, was conſiderably ſpecifically 
lighter than the lower Stratum ; which was firſt a looſe Sand, 
then a Gravel. In which Stratum principally the Springs run 
that ſupply my Well. 

But in my Fields, where three Places were bored, (to no 

t Depth) I found below the upper (ſuperficial Stratum) a 
deep Bed of Sand only, which was of different Colours and Con- 
ſiſtence, which I weighed as before, together with the Virgin- 
Mould ; but they were all of the ſame, or nearly the ſame ſpe- 
cifick Gravity, both out of the ſame Hole, and out of different 
Holes, although the Sand was at laſt fo gravelly, that it hin- 
dered our boring any deeper. | 
| Upon this, fearing leſt ſome Error might be in the former 

— I tried them over again; and that with the ſame 
Succeſs. 

After this I made ſome Experiments in ſome deep Chalk- 
Pits, with the Flints, Chalk, Ce. above and below; but 
the Succeſs was not ſo uniform as before. 

Acquainting our juſtly Renowned Royal Society with theſe 
Experiments, they ordered their Operator to experiment the 
Strata of a Coal-Pit; the Succeſs whereof may be ſeen in the 


Philo). Tranſat. Ne 336. 
VESPLAPESE SS INBIERNSE 
CHAP. I 
Of the Subterraneous Caverns, and the Vulcanos. 

Shall take Notice of the ſubterraneous Caverns, 


Grottos and Vulcanos, becauſe they are made 
an Objection (a) againſt the preſent Contrivance and 


—_— — 


(a) Nemo dixerit terram pulchriorem efſe quod cavernoſa fiet, 
W. debiſcat in * ang qudd diſrupta caveis & ſpatits inuni- 
us : biſque nullo ordine diſpeſitis, nulld formd nec que aliud con- 
tineant guam tenebras & orden; unde graves & peſtifere exbala- 
tionet, terre motus, Cc. Burnet ubi ſupra, cap. 7. 
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Structure of the Globe. But, if well conſidered, 
they will be found to be wiſe Contrivances of the 
Creator, ſerving to great Ules of the Globe, and 
Ends of God's Government. Befides many fecret, 
grand Functions and Operations of Nature in the 
Bowels of the Earth, that in all Probability theſe 
Things may miniſter unto, they are of great Ule to 
the Countries where they are (5). To Inſtance in 
the very worſt of the Things named, viz. the 
Vulcan's and ignivomous Mountains; although 
they are ſome of the moſt terrible Shocks of the 
Globe, and dreadful Scourges of the ſinful Inhabt- 
tants thereof, and may ſerve them as Emblems, and 


Preſages of Hell itſelf ; yet even theſe have their 


great Uſes too, being as Spiracles or Tunnels (c) to 
the Countries where they are, to vent the Fire and 


Vapours that would make diſmal Havock, and of- 


tentimes actually do ſo, by dreadful Succuſſions and 
Convulſions of the Earth. Nay, if the Hypotheſis 
of a central Fire and Waters be true, theſe Out- 
lets ſeem to be of 'greateſt Uſe to the Peace . and 
Quiet of the Terraqueous Globe, in venting the 
ſubterraneous Heat and Vapours; which, if pent up, 
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% The Zirchnitzer Sea, in Carniola, is of great Uſe to the 
Inhabitants of that Country, by affording them Fiſh, Fowls, 
Fodder, Seeds, Deer, Swine, and other Beaſts, Carriage for 
their Goods, &c. Vide Phil. Tranſ. No 191, c. or Lowth. 
Abridg. vol. ii. p. 306, &c. where you have put together in 
one View, what is diſperſed in divers of the Tran/a&#ions. This 
Sea or Lake eeds from ſome ſubterraneous Grotto, or Lake, 
as is made highly probable by Mr. Valvaſor. 1644. 

The Grotto Podperſchio may be another Inſtance, that the very 


- ſabterrancous Lakes may be of Uſe, even to the Inhabitants of 


the Surface above: of which ſee Lowth. ubi ſupra, p, 317. 


Sturmius may alſo be conſulted here, in his Ph:lo/oph. Ecle. 


Exercit. 11. de Terre mot. particularly in Chap. 3. ſome of the 
moſt eminent Specuſes are enumerated, and ſome of their Uſes. 
(e Crebrti ſpecus [remedium] præbent. Præconceptum enim 


piritum exhalant : quod in certit notatur oppidis, que minis gua= 


tiuntur, trebris ad eluviem cuniculis cavata. Plia. Hiſt. Nat. 
lib. ii. cap. 82, | 


would 
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would make dreadful and dangerous Commotions 
of the Earth and Waters. 

It may be then accounted as a ſpecial Favour of 
the divine Providence, as is obſerved by the Author 
before praiſed (d), That there are ſcarcely any 
« Countries, that are much annoyed with Earth- 
„ quakes, that have not one of theſe fiery Vents. 
And theſe (ſaith he) are conftantly all in Flames 
« whenever any Earthquake happens, they diſgor- 
e ging that Fire, which whilſt underneath, was the 
6e Faule of the Diſaſter. Indeed, (ſaith he) were 
<« it not for theſe Diverticula, whereby it thus gain- 
te eth an Exit, it would rage in the Bowels of the 
„Earth much more furiouſly, and make greater 
« Havock' than now it doth. So that, tho' thoſe 
« Countries, where there are ſuch Yulcanos, are 
« uſually more or leſs troubled with Earthquakes; 
ce yet, were theſe Vulcanos wanting, they would be 
„% much more annoyed with them than now they 
« are, yea, in all Probability to that Degree, as to 
render the Earth, for a vaſt Space around them, 
perfectly uninhabitable. In one Word, (faith he) 
« ſo beneficial are theſe to the Territories, where 
<« they are, that there do not want Inſtances of ſome 
„which have been reſcued, and wholly delivered 
i from Earthquakes by the breaking forth of a new 
Vulcano there; this continually diſcharging that 
« Matter, which being till then barricaded up, and 
e impriſoned in the Bowels of the Earth, was the 
« Occaſion of very great and frequent Calamities.“ 


Thus far that ingenious Author. 


> 1 


(6) Hodiuard's Eſſay, Part iii. ConſeR, 13, 
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Of the Mountains and Valleys. 


HE laſt Thing I ſhall take Notice of relating to 
the Earth, ſhall be the Hills and Valleys. Theſe 
the eloquent Theoriſt owns to contain ſomewhat 
** augult and ſtately in the beholding of them, that 
« inſpireth the Mind with great Thoughts and Paſ- 

„ fions, that we naturally on ſuch Occaſions think 
« of God and his Greatneſs.” But then, at the 
ſame Time, he faith, « The Hills are the greateſt 
„Examples of Ruin and Confuſion ; that they have 
* neither Form nor Beauty, nor Shape, nor Or- 
„der, any more than the Clouds in the Air; that 
« they conſiſt not of any Proportion of Parts, re- 
« ferable to any Deſign, nor have the leaſt Foot- 
« ſteps of Art or Counſel.” Conſequently one 
grand Part of this lower Creation, even the whole 
| preſent Face of our Terraqueous Globe, according 
to this ingenious Author, is a Work of mere Chance, 
a Structure in which the Creator did not concern 
himſelf. | 

Part of this Charge I have already briefly an- 
ſwered, and my Survey now leads me to ſhew, that 
the Mountains are ſo far from being a Blunder 
of Chance, a Work without Deſign, that they 
are 2 noble, uſeful, yea, a neceſſary Part of our 


Globe (a). | And 


s 4 


a) Though there are ſome that think Mountains to be a Defor- 

milf to the Farth, &c. yet if well confiaered, they will be found 

as much to conduce to the Beauty and Convenience of the Univer/e, 

as any of the other Parts. Nature (ſaith Pliny). purpoſely 4 f 
em 
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And in the firſt Place, as to the Buſineſs of Or- 
nament, Beauty, and Pleaſure, I may appeal to all 
Men's Senſcs, whether the grateful Variety of Hills 
and Dales, be not more pleaſing than the largeſt 
continued Planes. Let thoſe who make it their Bu- 
ſineſs to viſit the Globe, to divert their Sight with 
the various Proſpects of the Earth; let theſe, I ſay, 
judge whether the far diſtant Parts of the Earth 
would be ſo well worth viſiting, if the Earth was 
every whete of an even, level, globous Surface, or 
one large Plane of many 1000 Mites and not ra- 
ther, as now it is, whether it be not far more plea- 
fing tothe Eye, to view from the Tops of the 
Mountains the ſubjacent Vales and Streams, and 
the far diſtant Hills; and again from the Vales to 
behold the ſurrounding Mountains. The elegant 
Strains and lofty Flights, both of the antient and 
modern Poets on theſe Occaſions, are Teſtimonies 
of the Senſe of Mankind on this Configuration of 
the Earth. | 

But be the Caſe as it will as to Beauty, which is 
the leaſt valuable Conſideration, we ſhall find as to 
Convenience, this Configuration of the Earth far the 
moſt commodious on ſeveral Accounts, rh 


_—— 
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them for many excellent Uſes ; partly to tame the Violence of greater 
Rivers, to firengthen certain Joints within the Veins and Bowels 
of the Earth, to break the Force of the Sea's Inundation, and for 
the Safety of the Earth's Inhabitants, whether Beaſts or Men. 
That they make much for the Protection of Beaſls, the P/almiſft 
_ teſtifies, The higheſt Hills are Surg for the wild Goats, and 

the Rocks for Gonies. The Kingly Prophet had likewiſe learned 
the Saftty of thoſe by his own Experience, when he alſo was fain 
to make a Mountain his Refuge — the Fury of his Maſer Saul, 
who proſecuted him in the Wilderneſs. True indeed, ſuch Places 
as theſe kerp their Neighbours poor, as being moſt barren, but yet 
they preſerve them ſafe, as being moſt ſtrong ; witneſs our Uncon= 
quered Wales and Scotland. — Wherefore à good Author doth 
rightly call them Nature's Bulwarks, caft up at God Almighty's 
Charges, the Scorns and Curbs victorious Armies; which made 
the Barbarians in Curtius /o confident of their own Safety, &c. 
Wilkins World in the Moon, p. 114. ; 
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1. As it is the moſt ſalubrious, of great Uſe to 
the Preſervation or Reſtoration of the Health of 
Man. Some Conſtitutions are indeed of ſo happy 
a Strength, and ſo confirmed an Health, as to be 
indifferent to almoſt any Place or Temperature of 
the Air: But then others are ſo weakly and feeble, 
as not to be able to bear one, but can live comfort- 
ably in another Place, With ſome, the finer and 
more ſubtile Air of the Hills doth beſt agree, who 
are languiſhing and dying in the feculent and groſſer 
Air of great Towns, or even the warmer, and vapo- 
rous Air of the Valleys and Waters: But contrary- 

wiſe others languiſn on the Hills, and grow luſty 
and ſtrong in . warmer Air of the Valleys, 

So that this Opportunity of ſhifting our Abode 
from the warmer and more vaporous Air of the Val- 
leys, to the colder and more ſubtile Air of the Hills, 


. 


or from the Hills to the Vales, is an admirable Eaſe- 


ment, Refreſhment, and great Benefit to the vale- 
tudinarian, feeble part of Mankind, affording thoſe 
an eaſy and comfortable Life, who would otherwiſe 
live miſerably, languiſh, and pine away. 

2. To this ſalptary Conformation of the Earth, 
we may add another great Convenience of the Hills, 
and that is in affording commodious Places for Ha- 
bitation : “ Serving (as an eminent Author (2) 
wordeth it) “ as Skreens to keep off the cold and 
e nipping Blaſts of the Northerly and Eaſterly 
« Winds, and reflecting the benign and cheriſhing 
«« Sun-beams, and ſo rendering our Habitations 
« both more comfortable and more chearly in 
« Winter; and promoting the Growth of Herbs 
« and. Fruit-Trees, and the Maturation of the 
Fruits in Summer. 

3. Another Benefit of the Hills is, that they ſerve 
for the Production of great Varieties of Herbs and 


(b) Ray's Wiſdcm of God, &c. p. 251. Diſelution of the 
Weld, p. 35+ | | 
| Trees 
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Trees (c). And as there was not a hetter Judge of 
thoſe Matters, ſo I cannot give a better Account 
of this Convenience, than in the Words of the laſt 
cited famous Author, the late moſt eminent and 
learned Mr. Ray (d), (who hath ſo fully diſcuſſed 
this Subject I am upon, that it is ſcarce poſſible to 
tread out of his Steps therein.) His Obſervation is, 
« That the Mountains do eſpecially abound with 
« different Species of Vegetables, becauſe of the 
« oreat Diverſity of Soils that are found there, eve- 
« ry Vertex, or Eminence almoſt, affording new 
Kinds. Now theſe Plants (faith he) ſerve partly, 
« for the Food and Suſtenance of ſuch Animals as 
« are proper to the Mountains, partly for medicinal 
« Uſes; the chief Phyſick, Herbs and Roots, and 
« the beſt in their Kinds growing there: It being 
remarkable, that the greateſt and moſt luxurious 
« Species in moſt Genera of Plants are natives of the 
% Mountains. | 
4. Another Convenience which my laſt named 
learned Friend obſerves (e) is, „That the Moun- 
« rains ſerve for the Harbour, Entertainment, and 
Maintenance df various Animals, Birds, Beaſts 
5 and Inſects, that breed, feed, and frequent there. 
« For, (faith he,) the higheſt Tops and Pikes of 
« the Alpes themſelves are not deſtitute of their In- 
t habitants, the Ibex or Stein-buck, the Rubicapra 
* or Chamois, among Quadrupeds ; the Lagopus a- 
* mong Birds. And I my ſelf (faith he) have ob- 


— 


(c) Theophraſflus having reckoned up the Trees that de- 
light moſt in the Hills, and others in the Valleys, obſerveth, 
"ATaila d ou xowe Tow opar % Tay w,, wide wiv v TH 
Ju 7% i» vg wellen yieulas' rgiirla d Thr xeon Tar EU x) Ta 
x2priv, T% oped. Theoph. Hiſt. Pl. lib. iti. cap. 4. "Amwaila 0 
ir Toy oixtiog T6meg xanniu ide, N annoy wolmi, — Ta wi yas 

iu TE; iputzes x) U. — Toe &, Tos woxmig Ky EUNA Thid. 
ib. iv. cap. 1. 

{4) Wiſdom of God, p. 252. 
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« ſerved beautiful Papilio's, and Store of other In- 
« ſes upon the Tops of ſome of the Alpine Moun- 
4% tatng, Nay, the higheſt Ridges of many of theſe 
« Mountams, ferve for the Maintenance of Cat- 
« tle, for the Service of the Inhabitants of the 
« Valleys.” 
5. Another Thing he obſerves is, That thoſe 
« long Ridges and Chains of lofty and topping 
&« Mountains, which run through whole Continents 
« Eaſt and Weſt (J), ſerve to ſtop the Evagation of 
« the Vapours to the North and South in hot Coun- 
« tries, condenſing them like Alembick-Heads into 
„Water, and fo (according to his Opinion) by a 
«© kind of external Diftillation giving Original to 
Springs and Rivers; and likewiſe by amaſſing, 
« cooling and conſtipating of them, turn them into 
« Rain, by thoſe Means rendering the fervid Regi- 
& ons of the torrid Zone habitable.” 
To theſe might be added ſome other Uſes and 
Conventences (g); as that the Hills ſerve to the 
Genera- 


Y © 
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Many have taken Notice, that ſome of the greateſt Emi- 
nences of the World un generally Eaſt and Weſt, of which, 
take the late ingenidus and learned Dr. Nichil;'s Account, 

f Confer. with a Theiß, Part ii. p. 191.] To go wo farther than 
eur own Colun'ry, all our great Ridges of Hills in England ran Eaſt 
and Ni; fo do the Alps in Italy, and in ſome Meaſure the Py- 
renees ; /o do the Mountains of the Moon in Africk, and /o do 
Mount Taurus and Caucaſus. This (he faith) / a 2vi/e Contriv- 
ance to prevent the Vapours, which would all run Northwards, 
and leave no Rains in the Mediterranean Countries. 

That the Generation of many of the Clouds is owing to 
the Hills, appears from the Obſervations of the ingenious and 
learned Dr. Job. Jam. Scheuchzer of Zurich, and Mr. Jeach. 
Frid. Creitlovius cited by him, They obſerved at Sun- riſing. 
divers Clouds detached” by the Heat of the Sun, from ſome of 
the Tops of the Ales, &c. upon all which their Obſervations, 
| the Concluſion is, Mirati ſummam Creatoris ſapientiam, qui & 

jd quod pauld ant? nulli nobis uſui efſe videbatur, maximiz rebus 
deftinaverat, adetque ex illo tempere dubitare carfi, num Nubes 
efemt future, fi iſtiuſmodi Montes & Petræ non darentur. Hypo- 
I beſi bac flante, eluceſceret permagna utilitas, imp neceſſitas, quam 
Helvitics - 


% 
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Generation of Minerals and Metals (+), and that in 
them principally are the moſt uſeful Foſſiles found; 
or if not found and generated only in them, yet at 
leaſt all theſe ſubterraneous Treaſures are moſt eaſily 
come at in them: Alſo their Uſe to ſeveral Nations 
of the Earth, in being Boundaries and Bulwarks to 
them. But there is only one Uſe more that I ſhall 
inſiſt on; and that is, 

6. And laſtly, That it is to the Hills that the 
Fountains owe their Riſe, and the Rivers their 
Conveyance. As it is not proper, ſo neither ſhall 
J here enter into any Diſpute about the Origin of 
Springs, commonly aſſigned by curious and learn- 
ed Philoſophers. But whether their Origin be 
from condenſed Vapours, as ſome think (i); or 
from Rains falling, as others; or whether they are 
derived from the Sea by way of Attraction, Per- 
colation, or Diſtillation ; or whether all theſe Cauſes 
concur, or only ſome, ſtill the Hills are the grand 
Agent in this prodigious Behefit to all the Earth: 
Thoſe vaſt Maſſes and Ridges of Earth ſerving as 
ſo many huge Alembicks or Cola in this noble Work 
of Nature. Fg. i 2 

But be the Modus, or the Method Nature takes in 
this great Work as it will, it is ſufficient to my Pur- 
poſe, that the Hills are a grand Agent in this ſo no- 


. 


Helviticz Alpes non nobis tantùm accolis ſed & wicinis aliis re» 
- gionibus prefiant, diſpenſando, quas gignunt Nubes, Ventos, Aquas. 

heuch. Iter. Alpin. 2. p. 20. 

Let us take here Ol. Mag. Obſervation of his Northern 
Mountains; Montes excel ſunt, ſed pro majori parte fteriles, & 
aridi; in quibus fer? nil aliud pro incolarum commoditate & con- 
fervatione gignitur, quam inexhaufta pretioſorum Metallorum uber- 
tas, qud' ſatis opulenti, fertileſque ſunt in omnibus vite neceſſariis, 
forfuan & ſuperſfiuis aliunde i libet conquirendis, unanimique ro- 
bore, acwiribus, abi wis contra hac nature dona intentata fuerit, 
defendendis. Acre enim genus hominum eſt, c. Ol. Mag. Hiſt. 
lib. vi. Pref. See alſo Sir Robert Sibbald's Prodr. Nat. Hiſt. 


- Scot. . 


cot. p. 47 * 
(i) Book I. Chap. iii. Note (6). 
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ble and neceſſary a Work: And conſequently, that 
thoſe vaſt Maſſes, and lofty Piles, are not, as they are 
charged, ſuch rude and uſeleſs Excreſcences of our 
ill- formed Globe; but the admirable Tools of Na- 


ture, contrived and ordered by the infinite Creator, 


to do one of its moſt uſeful Works, and to diſpenſe 
this great Bleſſing to all Parts of the Earth; without 
which neither Animals could live, nor Vegetables 
ſcarcely grow, nor 12 3% 26g Metals, or Fol- 
fles receive any Increaſe. For was the Surface of 
the Earth even and level, and the Middle Parts of 
its Iſlands and Continents not mountainous and 
high (as now 1t is) it is moſt certain there could be 
no Deſcent for the Rivers, no Conveyance for the 
Waters; but inſtead of gliding along thoſe gentle 
Declivities which the Higher Lands now afford them 
quite down to the Sea, they would ſtagnate, and 
12 ſtink, and alſo drown large Tracts of 

nd. | | 

But indeed, without Hills, as there could be no 
Rivers, ſo neither could there be any Fountains, or 


Springs about the Earth; becauſe, if we could ſup- 


poſe a Land could be well watered (which I think 
not poſſible) without the higher Lands, the Waters 
could find no Deſcent, no Paſſage through any com- 
modjous Our-lets, by Virtue of their own Gravity 
and therefore could nor break out into thoſe Com- 
modious Paſſages and Currents, which we every 
where almoſt find in, or near the Hills, and ſeldom 
or never, in large and ſpacious Plains; and when we 
do find them in them, it is generally at great and 
inconventent Depths of the Earth; nay, thoſe very 
ſubterraneoys Waters, that are any where met with 
by diggingin theſe Plains, are in all Probability ow- 
ing to the Hills, either near or far diſtant: As amon 
other Inſtances may be made out, from the forcible E- 
ruption of the ſubterraneous Waters in digging 
Wells, in the Lower Auſtria, and the Territories of 
Modena, and Bologna in Italy, mentioned by my _ 
name 
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named learned Friend Mr. Ray(&). Or if there be any 
ſuch Place found throughout the Earth, that is de- 


void of Mountains, and yet well watered, as perhaps 


ſome ſmall Iſlands may; yet in this very Caſe, that 
whole Maſs of Land is no other than as one Moun- 
tain deſcending (though unperceivedly) gently 
down from the Mid- land Parts to the Sea, as moſt 
other Lands do; as is manifeſt from the Deſcent of 


their Rivers, the Principal of which in moſt Countries 


have generally their Riſe in the more lofty Midland 
Parts. 

And now, conſidering what hath been ſaid con- 

cerning this laſt Uſe of the Hills, there are two or 


three Acts of the Divine Providence obſervable. 


therein. One is, that all Countries throughout the 
whole World, ſhould enjoy this great Benefit of 
Mountains, placed here and there, at due and pro- 


&. 


(k) Monfieur Blundel related to the Parifian Academy what 
Device the Inhabitants of the Lower Auſtria, (which is encont+ 
paſſed with the Mountains of Stiria) are wont to uſe to fill their 
Wells with Water. They dig in the Earth to the Depth of 29 
and 20 Feet, till they come to an Argilla [clammy Earth] — 
ewhich they bore through fo deep, till the Waters break forcibly out; 


evhich Water, it is probable, comes from the neighbouring Moun- 


tains in ſubterrantous Channels. And Caſſinus obſerved, That in 
many Places in the 7 _—_— of Modena and Bologna 1 Italy, 
they make themſelves Wells by the like Artifice, &c. By this Means 
the ſame Seig. Caſſini made a Fountain at the Caſt e of Urbin, 
that caſt up the Water 5 Feet high above the Level of the Ground. 
Ray's Diſc. p. 40. ubi plura. 

Upon Enquiry of ſome ſkilful Workmen, whoſe Buſineſs it 
is to dig Wells, Sc. whether they had ever met with the like 
Caſe, as theſe in this Note ; they told me they had met with 
it in Ee, where, after they had dug to 530 Feet Depth, the 
Man in the Well obſerved the clayie Bottom to ſwell and be- 
in to ſend out Water, and Namping with his Foot to ſtop the 
9 4 he made Way for ſo {adden and forcible a Flux of 
Water, that before he could get into his Bucket, he was above 
his Waiſt in Water; which ſoon aſcended to 17 Feet Height, 
and there ſtaid: And although they often, with great La- 
hour, endeavoured to empty the Well, in order to finiſh their 
Work, yet they could never do it, but were forced to leave it 

- AS it was. | 
per 
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per Diſtances, to afford theſe ſeveral Nations this 
excellent and moſt neceſſary Element the Waters. 
For, according to Nature's Tendency, when the 
Earth and Waters were ſeparated, and order'd to 
their ſeveral Places, the Earth muſt have been of an 
even Surface, or nearly ſo. The ſeveral component 
Parts of the Earth muſt have ſubſided according to 
their ſeveral ſpecifick Gravities, and at laſt have 
ended in a large, even, ſpherical Surface, every where 
equidiſtant from the Centre of the Globe. But that 


inſtead of this Form, ſo incommodious for the Con- 
veyance of the Waters, it ſhould be jetted out every 


where into Hills and Dales, ſo neceſſary for that 
Purpoſe, is a manifeſt Sign of an eſpecial Providence 
of the wiſe Creator. | 

So another plain Sign of the ſame eſpecial Provi- 
dence of God, in this Matter, is, that generally 
throughout the whole World, the. Earth is fo diſ- 

ſed, ſo ordered, ſo well-Jaid;. I may ſay, that the 
Mid-land Parts, or Parts fartheſt from the Sea, are 
commonly the higheſt : Which is manifeſt, I have 
ſaid, from the Deſcent of the Rivers. Now this is 
an admirable Proviſion the wiſe Creator hath made 
for the commodious Paſſages of the Rivers, and for 
draining the ſeveral Countries, and carrying off the 
ſuperfluous Waters from the whole Earth, which 
would be as great an Annoyance, as now they are 
a Convenience. | e 

Another providential Benefit of the Hills ſupply- 
ing the Earth with Water, is, that they are not only 
inſtrumental thereby, to the Fertility of the Valleys, 


but to their own allo (JI); to the Verdure of the 
Vegetables 


As the Hills being higher, are naturally ſuppoſed to be 
drier than the Valleys ; ſo kind Nature hath provided the 

reater Supplies of Moiſture for them, ſuch at leaſt of them as 
do not aſcend above the Clouds and Vapours. For, befides 
the Fountains continually watering them, they have more 
Dews and Rains commonly than the Valleys, They are more 


frequently 


\ 
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Vegetables without, and jo the Increment and Vi- 
gour of the Treaſures within them. 

Thus having vindicated the preſent Form and Fa- 
brick of the Earth, as diſtributed into Mountains 
and Valleys, and thereby *hewn in ſome Meaſure 
the Uſe thereof, particularly of the Mountains, 
which are chiefly found Fault with : I have, I hope, 
made it in ſome Meaſure evident, that God was no 
idle Spectator (n), nor unconcerned in the ordering 
of the Terraqueous Globe, as the former bold Char- 
ges againſt it do infer; that he did not ſuffer ſo 
grand a Work, as the Earth, to go unfiniſh'd out of 
his Almighty Hand; or leave it to be ordered by 
Chance, by natural Gravity, by caſual Earthquakes, 
Sc. but that the noble Strokes, and plain Remains 
of Wiſdom and Power therein, do manifeſt it to be 


his Work. Thar particularly the Hills and Vales, 


though to a peeviſh weary Traveller, they may ſeem 
incommodious and troubleſome; yet are a noble 
Work of the great Creator, and wiſely appointed 
by him for the Good of our ſublunary World. 
And fo for all the other Parts of the Terraqueous 
Globe, that are preſumed to be found Fault with by 
ſome, as if careleſly ordered, and made without any 
Deſign or End; particularly the Diſtribution of the 


_ "F Q OE . . ⁰ ET—_I 


ſrequently covered with Fogs ; and by retarding, ſtopping, or 
compreſſing the Clouds, or by their greater Colds condeafin 
them, they have larger Quantities of Rain fall upon them. Fe 
I have found by actual Experience, in comparing my Obſerva- 
tions with . of my late very curious and ingenious Corre- 
ſpondent, Richard Townley, Eſq. of Lancaſhire, and ſome 
others, to be met with before, Chap. ii. Note Ca). From 
which it appears, that above double the Quantity of Rain falleth 
in Lancaſpire, than doth at Upminſter : The Reaſon of which 
is, becauſe Lancaſhire hath more, and much higher Hills than 
Efex hath. See Book II. Chap. v. Note (e). 

(m) Accuſandi ſant med ſententid hic ſunt Sophiflz, gui cim 
nondum —_—_ neque expoxere opera Nature queant, cam tamen 
inertid agu tn/ſcitia condemnant, &c, Galen, de Uſu Part. 
lib. x. cap. g. 


dry 
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dry Land and Waters; the laying the ſeveral Strata, 
or Beds of Earth, Stone, and other Layers before 
ſpoken of ; the Creation of noxious Animals, and 

iſonous Subſtances, the boiſterous Winds; the 

ulcano's, and many other Things which ſome are 
angry with, and will pretend to amend: I have be- 
fore ſhewn, that an infinitely wiſe Providence, an 
Almighty Hand was concerned even in them ; that 
they all have their admirable Ends and Uſes, and 
are highly inſtrumental and beneficial to the Being, 
or Well-being of this our Globe, or to the Crea- 
tures reſiding thereon. 

So allo for human Bodies, it hath been an ancient 
(u), as well as modern Complaint, that our Bodies 
are not as big as thoſe of other Animals ; that we 
cannot run as ſwift as Deer, fly like Birds, and that 
we are out-done by many Creatures in the Accuracy 
of the Senſes, with more to the ſame Purpoſe. But 
theſe Objections are well anſwered by Seneca (o), and 
will receive a fuller Solution from what I ſhall ob- 
ſerve of Animal Bodies hereafter. 

Bur indeed, after all, it is only for want of our 
knowing theſe Things. better, that we do not 

| admire 


— 


(n) Vide quam iniqui fint divinorum munerum e&ftimatores etiam 
quidam profeſſi ſapientiam. Qucrunbur quod non magnitudine cor- 
poris æguemus Elephantes, welocitate Cer vos, levitate Aves, im- 
peta Tauros ; quid folidior fit emtis Belluis, decentior Damis, den- 
for Urſfis, mollior Fibris ; quod ſagacitate nos na-ium Cants vin- 
cant, quid acie luminum Aquilz, ſpatio ætatis Corvi, multa Ani- 
malig nandi facilitate. Et cum quadam ne coire quidem in idem 
Natura patiatur, ut velocitatem cor por ii & wires pares animalibus 
babeamus ; ex diverſi & diſſidentibus bonis Hominem non efſe com- 
pofitum, injuriam vocant; & in negligentes neftri Deos querimont- 
an jaciunt, quod non bona waletudo, Q witris inexpugnabilis data 

fit, qudd non futuri ſcientia. Vix fibi temperant quin eou/que 
impudinti provehbantur, ut Naturam oderint, quod infra Deos 
ſumus, quod non in quo illis ftetimus. Seneca de Benet. lib. ii. 

Cap. 2 , 
2 12 ſatidt eft ad contemplationem tet tanterumgue Se- 


weficiorum reverti, & agere gratias, quod nes in hoc pulcherri- 
| mn 


— 
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admire (p) them enough; it is our own Ignorance, 
Dulneſs, or Prejudice, that makes us charge thoſe 
noble Works of the Almighty, as Detects or Blun- 
ders, as ill- contrived, or ill- made. 

It is therefore fitter for ſuch finite, weak, igno- 
rant Beings as we, to be humble and meek, and 
conſcious of our Ignorance, and jealous of our own 
Judgment, when it thus confronteth infinite Wiſ- 
dom. Let us remember how few Things we know, 
how many we err about, and how many we are 
ignorant of: And thoſe, many of them, the moſt 

amiliar, obvious Things: Things that we ſee and 
handle at Pleaſure ; yea, our own very Bodies, and 
that very Part of us whereby we underſtand at all, 
our Soul. And ſhould we therefore pretend to cen- 
ſure what God doth! Should we pretend to amend 
his Work ! Or to adviſe infinite Wiſdom ! Or to 
know the Ends and Parpoſes of his infinite Will, as 
if we were of his Council! No, let us bear in Mind, 
that theſe Objections are the Products, not of Rea- 
ſon, but of Peeviſhneſs, They have been incom- 
moded by Storms and Tempeſts; they have been 
terrified with the burning Mountains, and Earth- 
_ they have been annoyed by the noxious 
nimals, and fatigued by the Hills ; and therefore 
are angry, and will pretend to amend theſe Works 
of the Almighty. But in the Words of St. Paul 2 
we may ſay, Nay, but O Man, who art thou that 
replieſt againſt God? Shall the Thing formed ſay to 
bim that formed it, Why haſt thou made me thus? 


mo domicilio voluerunt [ Dii] ſecundos ſortiri, qudd terrenis præiſt- 
cerunt, 'Then having reckoned up many of the Privileges and' 
Benefits, which the Gods, he faith, have conferred upon us, 
he concludes, [ta eff : cariſimos nos habuerunt Dii immoertales, 
habentque. Et qui maximus tribui honos potuit, ab ipfis proximos 
1 ena accepimus, majora non cepimus, Senec. 

id. 

, Naturam maxim? adniraberis, fi omnia qjus opera perlu- 
fraris, Galen. de Uſ. Part. lib. xi. concluſ. 


(4) Rom. ix. 20, 21. 33 
45 8 6 Hath 
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Hath not the Potter power over the Clay, of the ſame 
Lump, to make one Veſſel to Honour, and another to 
Diſbonour? If the Almighty Lord of the World had, 
for his own Pleaſure, made this our World more in- 
convenient for Man, it would better become us to 
fit ſtill, and be quiet; to lament our own great In- 
firmities and Failings, which deſerve a worſe Place, 
a more ineommodious Habitation, than we meet 
with in this elegant, this well contrived, well formed 
World ; in which we find every Thing neceſſary 
for the Suftentation, Uſe, and Pleaſure, both of 
Man, and every other Creature here below, as well 
as ſome Whips, fome Rods to ſcourge us for our 
Sins (r) But yet fo admirably well tempered is 
our State, ſuch an Accord, fuch an Harmony is 
there throughout the Creation, that if we will but 
purſue the Ways of Piety and Virtue, which Goq 
hath appointed; if we will form our Lives accord- 
ing to the Creator's Laws, we may eſcape the Evils 
of this our frail State, and find ſufficient Means to 
make us happy whilſt we are in the Body. The 
natural Force and Tendency of our Virtue, will 
prevent many of the Harms (), and the * 
| rovi- 


—_— 


(r) Neither are they [noxious Creatures] of leſs Uje to amend 
eur Minds, by teaching us Care and Diligence, and more Wit. And 
fo much the mare, the worſe the Things are wwe ſee, and ſhould 
avoid. Weezels, Kites, and other miſchievous Animals, induce 
us to a Watchſulneſs : Thiſtles and Moles, 70 good Huſbandry ; 
Lice oblige us to Cleanlineſs in our Bodies; Spiders, in our Honſes; 
and the Moth in our Cloaths. The Deformity and Filthine/s of 
Swine make them the Beauty-Spot of the # O59 DS and 
the Emblencs of all Vice. — The Truth is, Things are hurtful to us 
only by Accident; that is, not of Neceſſity, but through our own 
Negligence or Miſtake. Houſes decay, Corn is blaſted, and the 
Weezel Lreeds in Malt, feoneſt towards the South, Be it ſo, it is 
then cur own Fault, if we uſe not the Means which Nature and 
Art have provided againſt theſe Inconveniencies. Grew's Coſmol. 
chap. ii. ſect 49, 50. 

(+) Don eft gemendus, nec gravi urgendus nece, 

V:riu.e quiſquis abftulit fatis iter. | | 
Senec. Hercul. Oet. AQ. v. Car. 1833: 
4 | Nunguan - 
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Providence of our Almighty Benefactor, will be a 
Guard againſt others; and then nothing is wanting 
to make us happy, as long as we are in this World, 
there being. abundantly enough to entertain the 
Minds of the moſt Contemplative; Glories enough 
to pleaſe the Eye of the moſt Curious and Inquiſi- 
tive; Harmonies and Concerts of Nature's own, as 
well as Man's making, ſufficient to delight the Ear 
of the mbſt Harmonious and Muſical; all forts of 
pleaſant Guſto's to gratify the Taſte and Appetite, 
even of the moſt Luxurious; and fragrant Odours 
to pleaſe the niceſt and tendereſt Smell: And, ina 
word, enough to make us love and delight in this 
World, rather too much, than too little, conſider- 
ing how nearly we are ally'd to another World, as 


well as this. 


—_ 


— 


Nunquam Stygias fertur ad umbras | 
Inclyta virtus. 4 Id. ibid. Car. 1982. 
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SSSSSS$N the laſt Book, having ſurveyed 
Kr the Earth itſelf in Particular, I ſhall 
next take a View of the Inhabitants 
thereof ; or the ſeveral Kinds of 
Creatures (a), that have theirHabita- 
tion, Growth, or Subfiſtence thereon. 
Theſe Creatures are either Senſitive, or Inſenſitive 
Creatures. 5 | 
In ſpeaking of thoſe endow'd with Senſe, I ſhall 
conſider : 
I. Some Things common to them all. 
II. Things peculiar to their Tribes. 
I. The Things in common, which J intend to 
take Notice of, are theſe Ten: 
1. The five Senſes, and Their Organs. 
2. The great Inſtrument of Vitality, Reſpiration. 
; 2 The Motion, or Loco- motive Faculty of A- 
nimals. | 


we”. Ds - 


(a Principio calum, ac terras, campoſque liguentes, 
Lucentemque globum Lune, Titaniaque afra 
Spiritus intus alit, totamque infuſa per artus 
Mens agitat melem, & magno ſe corpore miſcet. 
Inde bominum, pecudumgue genus, viteque volantum, 
Et guæ marmores fert monſira ſub &quore pontus, 
Igneus eft illis vigor, Q caleſtis origo 
Seminibus, * 


Virg. Zneid, lib. vi. carm. 724. 
5 — 46008 - 


8 
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4. The Place, in which they live and act. 

5. The Balance of their Numbers. 

6. Their Food. 

7. Their Cloatving. 

8. Their Houſes, Neſts or Habitations.. 

9. Their Methods of Self-Preſervation. 

10. Their Generation and Conſervation of their 
Species by that Means. 
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CRHAPT..1 
Of the Five Senſes in General, 


HE firſt Thing to be conſider'd, in common 
to all the Senſitive Creatures, is, their Faculty 
of Seeing, Hearing, Smelling, Taſting, and Feeling; 
and the Organs miniſtring to theſe five Senſes, toge- 
ther with the exact Accommodation of thoſe Senſes, 
and their Organs, to the State and Make of ever 
Tribe of Animals (a). The Conſideration of whic 
Particulars alone, were there no other Demonſtra- 
tions of God, is abundantly ſufficient to evince the 
infinite Wiſdom, Power and Goodneſs, of the great 
Creator. For, who can but ſtand amazed at the 
Glories of theſe Works! At the admirable Artifice 
of them! Andat their noble Uſe and Performances: 
For ſuppoſe an Animal, as ſuch, had Breath and 
Life, and could move itſelf hither and thither; 
yet how could it know whither to go, what it was 
about, where to find its Food, how to avoid thou- 


„ 


(a) Ex ſenfibus ante cœtera Homini Tadbus, deinde Guftatus : 
reliquis ſuperatur à multis. Aguilæ clariùs cernunt > Vultures ſa- 
gaciui odorantur, liguidiùs audiunt Talpæ obrute terrd, tam denſo 
. arque ſurge nature elements, Plin. Nat. Hiſt, lib, x, cap. 69. 
G 3 lands 
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ſands of Dangers (4) without Sight! How could 
Man, particularly, view the Glories of the Heavens, 
ſurvey the Beauties of the Fields, and enjoy the 
Pleaſure of beholding the noble Variety of diverting 
Objects, that do, above us in the Heavens, and here 
in this lower World, preſent themſelves to our View 
every where; how enjoy this, I ſay, without that 
admirable Senſe of Sight (c)] How could alſo the 
Animal, without Smell and Taſte, diſtinguiſh its Food, 
and diſcern between wholſome and unwholſome; 
beſides the Pleaſures of delightful Odours, and re- 
lining Guſto's! How, without that other Senſe of 
Hearing, could it diſcern many Dangers that are at 
a Diſtance, underſtand the Mind of others, per- 
ceive the harmonious Sounds of Muſick, and be 
delighted with the Melodies of the winged Choir, 
and all the reſt of the Harmonies the Creator hath 

provided for the Delight and Pleaſure of his Crea- 
yy And laſtly, How could Man, or any other 
Creatute, diſtinguiſh Pleaſure from Pain, Health 
from Sickneſs, and conſequently be able to keep 
their Body ſound and entire, without the Senſe of 
Feeling! Here, therefore, we have a glorious CEco- 
nomy in every Animal, that commandeth Admira- 
tion, and deſerveth our Contemplation : As will bet- 
ter appear by coming to Particulars, and diſtinct 
conſidering the Proviſion which the Creator hat 
made for each of theſe Senſes. 


—— r 
_ * 


= 5) Bats * pars corporis eue, & qui lucis uſu 
vitam di Hinguant a merte. Plin. Nat, Hiſt. lib, xi. Cap. 37. 

(c) Famine alique Meg arenſes folis oculis diſcernere valebant 
inter Ova que tx Callind nigra, & que ex alba nata ſunt, 
is what is affirmed (how truly I know not) by Grimald. at 
Lumin, & Color. Pr. 43. Sec. 60, 


CHAP, 


OA 

EXE 
CHAP. II. 
, Of the Eye. 


OR our clearer Proceeding in the Conſideration 
Þ of this noble Part (a), and underſtanding its 
CEconomy, I ſhall conſider : 
The Form of the Eye. 
Its Stuation in the Body. 
. Its Motions. 
Its Size. 
Its Number. 
Its Parts. a 
7. The Guard and Security Nature hath provided 
for this ſo uſeful a Part. | 

As this eminent Part hath not been pretermitted 
by Authors, that have made it their particular De- 
ſign and Buſineſs to ſpeak of the Works of Gop; 
ſo divers of the aforeſaid Particulars *have been 
touched upon by them. And therefore I ſhall rake 


WV AG Sw. Þ 


. (4) In Diſſetionibus anatomicis wix aliquid admirabilius, aut 
ertificieffus ftrufturs Oculi humani, meo quidem judicio, dceurrit : 
ut merit, per excellentiam, Creatoris appelletu# Miraculam. Gul. 
Fabr. Hildan. Cent. 2. Obſerv. 1. 

So likewiſe that accurate Surveyor of the Eye, Dr. Briggs, 
whoſe Ophrhalmography | have met with ſince my penning this 
Part of my Survey. His Character of this curious Piece of 
God's Work is, Inter præcipuas corporis auimati partes, guæ 
magni Conditoris noftri ſapientiam oflendunt, nulla ſand reperitur, 
que majori pompd elucet quam ipſe Oculus, aut que elegantiori for- 
ma concinnatur. Deum enim aliæ partes wel minori /atellitio fi- 
pantur, wel in tantam venuſtatem haud aſſurgunt; Ocelli peculia- 
rem honorem & decus à ſupremo Numine efflatum referunt, & nuns 
yuam non flupendes ſuæ Potentiæ characteres repræſentant. Nullg 
. Jane pars tam divino artificio & ordine, Nc. Cap. i. ſect. 1. 
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in as little as poſſible of what they have ſaid, and 


as near as I can, mention chiefly what they have. 


omitted. And, 1 

I. For the Form of the Eye; which is for the 
moſt part Globous, or ſomewhat of the ſphæroidal 
Form, which is far the more commodious optical 
Form, as being fitteſt to contain the Humours with- 
in, and to receive the Images of Objects from with- 
out (5). Was it a Cube, or of any multangular 
Form, ſome of its Parts would lie too far off (c), and 
ſome too nigh thoſe lenticular Humours, which by 
their Refractions cauſe Viſion. But by means of the 
Form before-mentioned, the Humours of the Eye 
are commodiouſly laid together, to perform their 
Office of Refraction; and the Retina, and every other 


E Y * * 


(6) It is a good Reaſon Friar Bacon affigns for the Sphæri- 


city of the Eye; Nam fi effet plane figurg, ſpecies rei majoris 


eculo non pofſet cadere perpendiculariter ſuper eum — Cum ergo Ocu- 
fus widet magna corpora, ut fer? quartam cali uno aſpectu, mani- 
JSiflum eft, qudd non poteft eſſe plane figure, nec alicujus niſf phe - 
rice, quoniam ſuper ſpbæ ram par dam poſſunt cadere perpendicula- 
res infinite, que & magno corpore veniunt, & tendunt in centrum 
r ic magaum corpus poteſ ab oculo par va wideri. For 
the Demonſtration of which he hath given us a Figure. Rog. 
Bacon. Perſpect. Diſlind. 4. cap. 4. 
Dr. Briggs ſaith, Pars antica, (froe Cornea, ] convexior ef 
poſſicd : bac enim fo radii meliùs in pupillam detorguentur, 
Ocali fundus ex a parte in majorem er imagines rerum 
2 4 ex [4 v oy Ibid, A | 

(c) Suppoſe the Eye had the Retina, or back Part, flat for 
the Reception of the Images, as in Fig, 1, ABA; it is mani- 


. feſt, chat if the Extremes of the Image A A were at a due fo- 


cal Diſtarde, the Middle B would be too nigh the Cryſtalline 

and ee appear confuſed and dim; but all Parts af 
the Retina lying at a due focal Diſtance fram the Cryſtalline, 
as at ACA, therefore the Image painted thereon is ſeen diſ- 
rin and clear. Thus in a dark Room, with a Lens at a Hole 
in the Window, (which Srurmiz; calls his Artificial Eye, in 
his Exercitat. Acad. one of which he had made for his Pupils, 


to run any where on Wheels): In this Room, I ſay, it the 
aper that receives the Images be too nigh, or too far off the 
us, the _ will be confuſed and dim ; but in the Focug 


Part 


pf the Glaſs, dginct, clear, ang g pleaſant Sight, 


* 
- 
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Part of that little darken'd Cell, is neatly adapted 
regularly to receive the Images from without, and to 
convey them accordingly to the common Senſory in 
the Brain. 

To this we may add the Aptitude of this Figure - 
to the Motion of the Eye, for it is neceſſary for 
the Eye to move this way, and that way, in order 
to adjuſt itſelf to the Objects it would view; fo by 
this Figure it is well prepared for ſuch Motions, ſo 
that it can with great Facility and Dexterity direct 
itſelf as Occaſion requires. 

And as the Figure, ſo no leſs commodious is, 

2. The Situation of the Eye; namely, in the 
Head (d), the moſt erect, eminert Part of the 
Body, near the moſt ſenſible, vital Part, the Brain. 
By its Eminence in the Body, it is prepared to take 
in the more (e) Objects. And by its Situation in 
the Head, beſides its Proximity to the Brain, it is 
in the moſt convenient Place for Defence and Secu- 
rity, In the Hands, it might indeed (in Man) be 
rendered more eminent than the Head, and be turn- 
ed about here and there at Pleaſure: But then it 
would be expoſed to many Injuries in that active 
Part, and the Hands (/) rendered a leſs active and 
uſeful Part. And the like may be ſaid to its Sight, 
in any other Part of the Body, but where it is. 
But in the Head, both of Man, and other Ani- 
mals, it is placed in a Part that ſeems to be contriv- 


— 


(4) . Blemmyis traduntur capita abeſſe, Ore & Oculis pectore 
affixis. Plin. Nat. Hift. lib. v. cap. 8. Occidentem werſus gueſ+ 
dam fine cer vice Oculos in humeris habentes. Ibid. lib. vii cap. 2, 
From theſe, and other ſuch like Fables, in this laſt cited Chap- 
ter of Plizy, no doubt our famous Romancer, Sir J. Mande- 
wile, had his Romantick Stories related in his Trav 

{e) See Book V. Chap. ii. Note (e). 1 

Gali deſeryes to be here conſulted, who, in his Book 
De Uſu Partium, from many Conſiderations of the Hand, ſuch 
as what is here mentioned, as alſo its Structure, Site, and Uſe, 
largely proves and reflects upon the Wiſdom and Providence 
. Bf ne Contriver and Maker of chat Part, 60 
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ed and made, chiefly for the Action of the princi- 

al Senſes. | 

Another Thing obſervable in the Sight of the 
Eye, is the Manner of its Situation in the Head, in 
the Fore part, or Side-part thereof, according to the 
particular Occaſtons of particular Animals. In Man, 
and ſome other Creatures, it is placed to look di- 
rectly forward chiefly; but withal it is ſo ordered, as 
to take in near the Hemiſphere before it. In Birds, 
and ſome other Creatures, the Eyes are ſo ſeated, 


zs to take in near a whole Sphere, that they may 


the better ſeek their Food, and eſcape Dangers. And 
in ſome Creatures they are ſeated fo as to ſee beſt 
behind them (g), or on each Side, whereby they are 
enabled to ſee their Enemy that purſues them that 
Way, and ſo make their Eſcape. 
And fer the Aſſiſtance of the Eyes, and ſome of 
the other Senſes in their Actions, the Head is gene- 
rally made to turn here and there, and move as Oc- 
caſion requires. Which leads me to the | 
3. Thing to be remarked upon, the Mztions of 
the Eye itſelf. And this is generally upwards, down- 
wards, backwards, forwards, and every Way (5), 
for the better, more eaſy, and diſtin Reception of 
the viſual Rays. IE. 
But where Nature any way deviateth from this 
Method, either by denying Motion to the Eyes, or 
the Head (i), it is a very wonderful Proviſion ſhe 
| | | hath 


n 


— — 
* 


(2) Thus in Hares and Conies, their Eyes are very protuber- 
ant, and placed ſo much towards the Sides of their Head, that 
their two Eyes take in nearly a whole Sphere: Whereas in 
Dogs (that purſue them) the Eyes are ſet more forward in the 
Head, to look that Way more than backward. ; 
, Sed lubricos Oculos fecit [Natura] & mobiles, ut & decli- 
arent ſiguid noceret ; & aſpectum, quo wellent, facile converterent. 
Cicer. de Nat. Deor. lib, ii. cap. 57. | 

(i) The Eyes of Spiders, (in ſome four, in ſome fix, and in 
ſome eight) are placed all in the Fore-front of their Head (which 


M 


- 
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hath made in the Caſe. Thus for a Remedy of 


this Inconvenience, in ſome Creatures tneir Eyes 
are ſet out at a Diſtance (+) from the Head, to be 
circumvolved here and there; or, one this, the other 
that Way, at Pleaſure. And in Creatures, whoſe 
Eyes are without Motion, as in divers Iaſects; in 
this Caſe, either they have more than two Eyes, or 
their Eyes are nearly two protuberant Hemiſpheres, 
and each Hemiſphere often conliſting of a prodigi- 
ous Number of other little Segments of a Sphere (H. 
By which Means thoſe Creatures are io far from be- 


m wt — 


is round, and without any Neck), all diaphanous and tranſparent, 
like a Locket of Diamonds, & c. Neither wander <vby Provigence 
ſhould be fo anomalous in this Animal, more then in any other wwe 
krow of. For, 1. Since they, wanting a Neck, cannot move their 
Head, it is requifite that Def: ſhould be ſupplied by the Maltipli- 
city of Eyes. 2. Since they were to live by catching Jo nimble a 
Prey as a Fly is, they ought to ſee ber every Way, and ie take ber 
per ſaltum {as th-y de), without any Motion of the Head to diſce- 
ver her : Which Motion xvould have ſcared away Jo timorous au 
Inſect. Power's Microſ. Obſerv. p. 11. | 

- The Eves of the Cameleon reſemble a Lens, or Convex-Glaſz, 
ſet in a verſatile globular Socket, which ſhe turneth backward, or 
any Way, without moving her Head ; and ordinarily the one a 
contrary or quite different Way from the other. Dr. Goddard in 
Phil. Tranſ. No 137. 

Bit what is more extracrdinary in this Motion [of the Came- 
lon's Eye] is to ſee one of the Eyes move, whilſt the other remains 
immoveable; and the one to turn forward, at the fame T ime that 
the other looketh behind ; the one to look up to the Sky, when the 
other ts fixed on the Ground. And theje Motions to be extreme, 
that they do carry the Pupilla under the Creſt which makes the 
Eye-brow, and /o far into the Canthi, or Corners of tbe Eyes, 
that the Sight can diſcern whatever is done juſt behind it, and di- 
retly before, without turning the Head, which is faſtened to the 
Shoulders, . Mem. for an Hiſt, in Anatom. DifleR, at Paris, 
Dif. of Camel. p. 22. 

U Snails ſend out their Eyes at a Diſtance, they being con- 
tained in their four Horns, it atramentous - Spots, fiited to the 
End of their Horns, or rather ta the Ends of thoſe black Filaments 
or 'Optick Nerves, which are ſbeathed in her Horns, as Dr. Power 
wordeth it. Ob/erw. 31. 5. 30. So the ingenious Dr, Liftery 
Exercit. Anat. Cochl. & Limac. d ee 
See Book VIII. Chap. iii. Nute (a). 


ing 
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ing denied any Benefit of that noble and moſt ne- 
ceſſary Senſe of Sight, that they have probably 
more of it than other Creatures, anſwerable to the 
Rapidity of their Flight, and briſk Motion; and to 
their Inqueſts after Food, Habitation, or Repoſito- 
ries of Generation, or ſuch other Neceſſity of the 
Animal. 

4. Anotheradmirable Proviſion in the Eye, is, its 
Size; in ſome Animals large, in ſome little, It 
would be endleſs here to enumerate Particulars ; as 
thoſe of Quadrupeds, Birds, Inſects, and other terre- 
ſtrial Animals. And as for Fiſhes, they will fall un- 
der another Part of my Survey. 1 

I ſhall therefore only take Notice of its Size in 


ons Creature, the Mole (m). As the Habitation of 
that 


in Severinus is of Ariflotle's, Pliny's, and Alb, Magnus's 
Opinion, that the Mele hath no Sight: G. Seger denies any 
Humour to be therein, but thinks they may probably ſee, be- 
cauſe Nature made nothing in vain. But Borrichius ſaith, their 
Eyes have —— nerveam in cerebrum euntem, cujus benefi- 
cio globuli illi [the little Eyes] extra pellem facilè poterant ex- 
Jeri, retrahique pro arbitrio — In illis oculorum globulis humor 
aqueus copios? ſatis natabat ; ceterorum non niſi tenue weſtigium. 
Blaſ. Anat. Anim. cap. 35. . 

Et quoniam Natura hoc vitæ genus ipfi deſtinavit, etiam 

am exiguos Oculos — dedit eo concilio, wt ii, pretiohi/fima cor- 
poris pars, & terre pulvere nt affligerentur. Ii inſuter pilis tecti, 
Sc. Humores illis oculis inſunt, & tunica nigra, uur, ſe 
ans: Ad hos tramite alio neryus wenit. Schneider in Blaſ. 


Some time fince I made divers accurate Diſſections of the 
Eyes of Moler, with the Help of Microſcopes, having a Doubt 
whether what we take to be Eyes, were ſuch or no. And 
upon a ſtrit Scrutiny I could plainly diſtinguiſh the Yirreous 
and Cry/ftalline Humours, yea, the Ligamentum Ciliare, and 
the atramentaceous Macus. The Pupil I could manifeſtly-diſ- 
cern to be round, and the Cornea , or conical : The 
Eye is at a great Diſtance from the Brain, the Oprick Nerve 
very flender and long, reaching from the Eye through the in- 
termediate Fleſh, and ſo paſſeth to the Brain, along with the 
Pair of- Nerves reaching to the Noſe, which are much the 
largeſt that are in all the Animal, Theſe Creatures, I ima- 

| Zine, 
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that uncouth Animal is wholly ſubterraneous, its 
Lodging, its Food, its Exerciſes, nay, even all its 
Paſtimes and Pleaſures, are in thoſe ſubterraneous 
Receſſes and Paſſages, which its own Induſtry hath 
made for itſelf; ſo it is an admirable Proviſion 
made in the Size of the Eye of that little Creature, 
to anſwer all its Occaſions, and at the ſame Time 
to prevent Inconveniences, For as a little Light 
will ſuffice an Animal living always under Ground; 
ſo the ſmalleſt Eye will abundantly ſupply that Oc- 
caſion. And as a large protuberant Eye, like that 
of other Animals, would much annoy this Creature 
in its principal Buſineſs, of digging for its Food 
and Paſſage; ſoit is endowed with a very ſmall 
one, commodiouſly ſeated in the Head, and well 
fenced and guarded againſt the Annoyances of the 
Earth. | | 

5. Another Thing remarkable in this noble Part 
of Animals, is, its Numbers; no leſs than two (2) 


in any Inſtance that I know of; and in ſome Ani- 


mals more, as I have already hinted (o). 

Now this is an admirable Proviſion ; firſt, fo- 
the Convenience of taking in the larger Angle, or 
Space: And in the next Place, the Animal is by 
this Proviſion, in ſome Meaſure, prepared for the 


„ 


—_ —_Y 


gine, have the Faculty of withdrawing their Eyes, if not 
uite into the Head [as Snail;), yet more or leſs within the 
Hair, as they have more or leſs Occaſion to uſe or guard their 


es. 

ales ſaith, Mole: have Eyes, the Cry/faline and Yitreous Hu- 
mours, encompaſſed with Tanicks. De Lu Part. lib. xiv. cap. 6. 
So accurate an- Anatomiſt was he for his Time. 

(n) Pliny tells us of a Sort of Heron with but one Eye, 
but it was only by Hear-ſay. Inter Aves Ardeolarum genere, 
gu Leuces wocant, altere oculo carere tradunt. Nat. Hiſt. hb. xi. 
cap. 37. So the King of the Nigre that hath but one Eye, and 
that in his Forchead, /i6. vi. cap. 30. Which Fables I take 
— of more for the Reader's Diverkos, than apy Truth ia 

m. 

(9) Supra, Note (i). . 

2 Misfor- 
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Misfortune of the Loſs of one of theſe noble, and 
neceſſary Organs ot its Body. 

But then beſides all this, there is another Thing 
conſiderable in this multiplicate Number of the 
Eye; and that is, that the Object ſcen is not mul- 
tiplied as well as the Organ, and appears but one, 
though ſeen with two or more Eyes (p); A mani- 


feſt 


” 2 


(þ) The moſt celebrated Anatomiſis differ greatly about the 
Reaſon why we ſee not double with two Eyes. This Galen, 
and others after him, generally thought to be from a Coali- 
tion or Decuſſation of the Optick Nerves, behind the Os 
Sphenoides. But whether they decuſſate, coaleſce, or only touch 
one another, they do not well agree. The Bartholines expreſ- 
ly aſſert, they are united, Non per fimplicem contattum wel inter- 
ſectionem in hominem, ſed totalem ſubſtantiæ confuſicnem. Anat. 
lib. iii. cap. 2. And whereas Veſalius, and ſome others, had 
found ſome inſtances of their being diſunited; they ſay, Sed in 
pleriſque ordinari? confunditur interior ſubſtantia, ut accuratd diſ- 
quifitiene deprehendi. 

But our learned Dr. Gib/on Anat. lib. iii. cap. 10.) faith, 
they are united by the cloſeſt Conjunction, but not Confuſion, of 
their Fibres. 

But others think the Reaſon is not from any Coaleſcence, 
Contact, or croſſing of the Optic Nerves, but from a Sympa- 
thy between them. Thus Monfieur Cartes is of Opinion, That 
the Fibrillz, conſlituting the medullary Part of thoſe Nerves, 
being ſpread in the Retina of each Eye, have each of them 
correſponding Parts in the Brain; ſo that when any of thoſe 
Fibrillæ are firuck by any Part of an Image, the correſponding 
Parts of the Brain are thereby affected, and the Soul thereby 
- Informed, Cc. Bur ſce more hereafter, under Note (ee, from 
Cartes himielf. | 

Somewhat like this is the Notion of our judicious Dr. 
Briggs, who thinks the Optick Nerves of each Eye conſiſt of 
Homdlogous Fibres, having their Riſe in the Thalamus Nervorum 
Opticorum, and thence. continued to both the Retine, which 
are made of them: And farther, that thoſe Fibrillæ have the 
ſame Paralleliſm, Tenfion, Qc. in both eyes, and conſequent- 
ly, when an Image is painted on the ſame correſponding, 
ſympathizing Parts of each Retina, the ſame Effects are pro- 
duced, the ſame Notice or Information is carried to the Ta- 
lamus, and ſo imparted to the Soul, or judging Faculty. 
That there is ſuch an *Owoorabua between the Reting, &c. he 
makes very probable, from the enſuing of double Viſion upon 


- 
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nifeſt Sign of the infinite Skill of the Contriver of 
this ſo noble a Part, and of the exquiſite Art he 
employed in the Formation thereof. But the Deſign 
and Skill of the infinite Workman will beſt be tet 
forth by, 

6. Surveying the Parts and Mechaniſmof this ad- 
mirable Organ, the Eye. And here indeed we can- 
not but ſtand amazed, when we view its admira- 
ble Fabrick, and conſider the prodigious Exactneſs, 
and the exquiſite Skill employed in every Part mi- 
niſtring to this noble and neceſſary Senſe, To paſs 
by its Arteries and Veins, and ſuch other Parts 
common to the reſt of the Body, let us caſt our 
Eye on its Muſcles. Theſe we fhall find exactly and 
neatly placed for every Motion of the Eye. Let us 
view its Tunicks, and theſe we ſhall find fo admira- 
bly ſeared, ſo well adapted, and of ſo firm a Tex- 
ture, as to fit every Place, to anſwer every Oc- 
caſion, and to be Proof againſt all common In- 


the Interruption of the Paralleliſm of the Eyes: as when 
one Eye is depreſſed with the Finger, or their Symphony 
interrupted by Diſeaſe, Drunkenneſs, Cc. And laſtly, 
That ſimple Viſion is not made in the former Way, wiz, by 
a Decuſſation or Conjunction of the . Optick Nerves, he 
proves, becauſe thoſe Nerves are but in few Subjects de- 
cuſſated, and in none conjoined otherwiſe than by a bare 
Contact, which is particularly manifeſt in Fiſhes ; and in 
ſome Inſtances it hath been found, that they have been 
ſeparated without any double Viſion enſuing thereupon. 
4 Brig. Ophthalmogr. cap. xi. & v. and Nov. V. Theor, 
aſſim, | | 

What the Opinion of our juſtly eminent Sir 1/aac New- 
ton is, may be ſeen in his Opticks, Qu. 15. Are not the Spe- 
cies of Object ſeen with both Eyes, united where the Optick 
Nerves meet before they come into the Brain, the Fibres on the 
right Side of both Nerves uniting there, &c. For the Optick 

erves of ſuch Animals as look the ſame Way with both Eyes. 
(as of Men, Dogs, Sheep, Oxen, &c.) meet before they come in- 
to the Brain; but the Optic Nerves of ſuch Animals as do nt 
look the ſame Way with beth Eyes, (as of Fiſhes, and of the 
| 8 do not meet, if 1 am rightly informed. Newt, Opt. 

v. 15. N | 


conveniences 
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conveniences and Annoyances. Let us examine 
its three Hume urs, and theſe we ſhall find all of ex- 
quiſite Clearneſs and Tranſparency, for an eaſy Ad- 
miſſion of the Rays; well placed for the refracting 
of them, and formed (particularly the Cryſtalline 
Humour) by the niceſt Laws of Opticks, to col- 
lect the wandring Rays into a Point. And to name 
no more, let us look into its darkned Cell, where 
thoſe curious Humours lie, and into which the Glo- 
ries of the Heavens and the Earth are brought, and 
exquiſitely pictured; and this Cell we ſhall find, 
without, well prepared by Means of its Texture, 
Aperture, and Colour, to fence off all the uſeleſs 
or noxious Rays; and within, as well coated with 
a dark Fegument, that it may not reflect, diſſi- 

7 E. or any way confuſe or diſturb the beneficial 

ays (40. | 

But to deſcend to Particulars, although it would 
be a great Demonſtration of the Glory of God, yet 
it would take up too much Time, and hath been in 
fome Meaſure done by others that have written of 
God's Works. Paſſing over therefore what they have 
obſerved, I ſhall under each principal Part take a 
tranſient Notice of ſome Things they have omitted, 
or but ſlightly ſpoken of. 

And my firſt Remark ſhall be concerning the 
Muſcles of the Eye and their Equilibration. No- 
thing can be more maniteſtly an Act of Contrivance 

+ and Deſign, than the Muſcles of the Eye, admira- 
bly adapted to move it any, and every way; up- 
wards, downwards, to this Side or that, or how- 


-.S ® 
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— 


(4) Nigra eft [Uvea] ut radics (ab Oculi funde ad anterio- 
rem «jus partem reflexos) obumbret ; nt hi (ut ait clar. Carte- 
frus) ad Oculi fundum retorti ibidem confuſam wviſionem efficerent. 
Alia for/an ratio hujus nigredinis flatuatur, quod radii in wiſi- 
ne ſuperfiui, qui ab objectis lateralibus proveniunt hoc ritu ab- 

-  farbeantur. Ita enim loco obſcuro interdiu objeda optim? intus· 
mur, qui radii tunc temporis circumfuſo lumine non diluuntur. 
Briggs's Ophthal, chap, iii. ſect. 5. | 

| ſoever 


| 
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ſoever we pleaſe, or there is Occaſion for, ſo as to 
always keep that Paralleliſm of the Eye, which is 
neceſſary to true Viſion. For the Performance of 
which Service, the Form, the Poſition, and the 
due Strength of each Muſcle is admirable. And 
here I might inſtance the peculiar and artificial 
Structure of the Trocblearis, and the Augmentation 
of its Power by the Trochlea (r); the Magnitude 
and Strength of the Altollent Muſcle, ſomewhat ex- 
ceeding that of its Antagoniſt; the peculiar Muſcle, 
called the Seventh, or Suſpenſory Muſcle (q), given 
to Brutes, by reaſon of the prone Poſture of their 
Bodies, and frequent Occaſions to hang down their 


— 


(r) Admirandum Dei artificium ex diverſorum animalium com- 
paratione indies evadit manifeftins, Mirantur omnes T rochlearem 
in oculis Heminum & Duadrupedum, & quidem jure: ſed admira- 
tionem omnem ſuperat, quod fint Trochlea oculum movens in Avibus 
novum genus Trochle& longe artificiofius Nictitanai Membrance de- 
derit, Blaſ. Anat. Animal. p. ii. cap. 4. ex Stenon. 

[Muſculum Trochlearem] per intermedium trochleam traductum, 
nungpuam intucor, quin admirabunqus mecum. O Ow, exclamem, 
m aut yewilp?, d , Gai pnxaraitai. I. C. Sturmii 
Exercit. Acad. g. de Viſ. Org. & Rat, cap. iii. „e. 44 p. 446. 

(s) Obſervare eft quod Quadrupedet, qui oculos in terram pro- 
vo, ac pendulos gerunt, Muſculum peculiarem habent, quo Oculi glo- 
bus > opener — Hoc Muſcule, Bos, Equus, Ovi, Lepus, Per- 
cus, Wc, prediti ſunt : hoc etiam Canis inſtruitur, ſed alio modo 
conformatum habet. Willis de An. Brut. p. i. cap. 15. 

Of this opinion alſo was Bartholine, Anat. lib. iii. cap. 8. 
and divers other eminent Anatomiſts. 

But Dr. Briggs is of Opinion that the Aduata, and the other 
Muſcles, ſufficiently anſwer all thoſe Ends aſcribed to that 
Muſcle by former Anatomiſts, and thinks Pro+abilias itaque 
N hunc Muſculum nervi Optici achionem (per wices confirmare, ne 
a prono Brutorum incefſu & copicſo affluxu humorum debilitetur« 
Ophthal. cap. ii. ſect. 2. | 

The Muſculus Suſpenſorius being in the Porpeſi, as well as 
Brutes, Dr. Ty/on thinks the Uſe of it is not to ſuſpend the 
Bulk of the Eye, but rather, by its equal Contraction of the 
Sclerotis, to render the Ball of the Eye more or leſs Sphe- 
rical, and ſo fitter for Vion. Ty/en's Anat., of the Porpe/s, 


39. 
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Heads: And I might ſpeak alſo of the peculiar 
Origin and Inſertion of the ver Oblique Muſcle (1), 
which is very notable, and many other Things re- 
laing to theſe Parts; but it would be tedious to de- 
ſcend too much to thoſe admirable Particulars. And 
theretore to cloſe up theſe Remarks, all I ſhall far- 
ther take Notice of, ſhall be only the exquiſite Equi- 
- libration of all theſe Oppoſite and Antagoniſt Muſcles, 
affected partly by the Equality of the Strength; 
which is the Caſe of the Adducent and Abducent 
Muſcles, partly by their peculiar Origin, or the 
Addition of the Trochlea, which is the Cale of the 
Oblique Muſcles (u); and partly by the Natural Po- 
ſture or the Body, and the Eye, which is the Caſe 
of the Attollent and Depriment Muſcles. By this ſo 
curious and exact a Libration, not only unſeemly 
Contortions, and incommodious Vagattons of the 
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i Muſculus obliguus infericr oritur à peculiari quodam fe- 
ramine in latere Obite ocularis fatte, (contra quam in ceteris, 
Sc. quo fit ut ex uni parte a Muſculo trochleari, ex alters 
vero ab 'hujus Mujculi cemmodi//imd poſitione, Oculus in ægui- 
tibrio quoaam conflitutus, irretorto obiutu verſus objetia fera- 
tur, nec plus juſto accedat werſus internum externumve can- 
thum; gue quidem Libratio omnino nulla fuifſet, abſque hujus 
Muſculi peculiari originatione (cujus ratio omnes hucuſqat Anato- 
micos latuit.) And fo this curious Anatomiſt goes on to ſhew 
farther the ſtupendous Artifice of the great Creator in this Po- 
fition of the Ob ligue Muſcles. Briggs's Nowa . Iberer. p. 11. 
meo libro. . 

(«) Beſides theſe particular Motions which the Eye receives 
from the Oblique Muſeles, and I may add its Libration alſo in 
ſome Meaſure, ſome Anatomiſts aſcribe another no leſs con- 
fiderable uic to them; namely, to lengthen and ſhorten the 
Eye (by ſqueezing and compreſſing it) to make it correſpond 
to the Diſtances of all Objects, according as they are nigh or 
far off, Thus the ingenious Dr. Keil: The Aqueous Humour 
bring the thinneft and moſl liquid, eafily changeth its Figure, when 
either the Ligamentum Ciliare contracts, or both the Oblique 
Muſcles jqueeze the Mi dale of the Ball of the Eye, to render it Ob- 
long aher Objeas are too near us. Keil's Anat. Chap. iv. ſe, 4» 
See Note (3) 5 
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Eye are prevented, but alſo it is able with great 
Readineſs and Exactneſs to apply itſelf to every 
Object. | 

As to the Tunicts of the Eye, many Things 
might be taken notice of, the prodigious Fineneſs 
of the Arachnoides, the acute Senſe of the Retina, 
the delicate Tranſparency of the Cornea (), and 
the firm and ſtrong Texture of that and the Sclerotica 
too; and each of them, in theſe and every other 
reſpect, in the moſt accurate Manner adapted to the 
Place in which it is, and the Buſineſs it is there to 
perform. But for a Sample, I ſhall only take No- 
rice of that Part of the Uvea which makes the 
Pupil. It hath been obſerved by others, particular- 
ly by our Honourable Founder (x), That as we 
are forced to uſe various Apertures to our Optick 
Glaſſes, ſo Nature hath made a far more complete 
Proviſion in the Eyes of Animals, to ſhut out too 
much, and to admit ſufficient Light, by the Dila- 
tation and Contraction of the Pupil (y). But it de- 
ſerveth our eſpecial Remark, that theſe Pupils are 


Sn FW \ * tt.” 


— 
1 


(ww) Nui: werd 5 — præter Naturam, qud nibil poteft efſe 
callidius, tantam ſolertiam perſequi potuiſſet in Senſibus ? que 
primùm Oculos membranis tenuiſſtmis weſtivit, & ſepiit ; quas 
primam perlucidas fecit, ut per eas cerni poſſet : firmas autem, ut 
continerentur. Cic. de Nat. Deor. lib. ii. cap. 57. 

(x) Boyle of Final Cauſes. | 

(y) It is eaſy to be obſerved; that the Pupi] openeth in 
dark Places; as alſo when we look at far diſtant Objects, but 
contracts by an Increaſe of Light, and when the Objects are 
nigh. This Motion of the Pupi/, ſome ſay, is effected by the 
circular and ftrait Fibres of the Uuea, and ſome attribute it 
to the Ligamentum Ciliare. Vet I have no great doubt but 
that they both concur in that Action, and that the Ligamen- 
tum Ciliare doth, at the ſame Time the Pupil opens or ſhuts, 
dilate or compreſs the Cyy/alline, and bring it nigher un- 
to, or carry it farther off the Retina. For the Structure of 
the Ligamentum Ciliare, and its two Sorts of Fibres, drawn 
with the Help of a Microſcope, I ſhall refer to Mr. Cowper's 
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in divers Auimals of divers Forms, according to their 
culiar Occaſions. In ſome (particularly in Man) 

it is round; that being the moſt proper Figure for 
the Poſition of our Eyes, and the Uſe we make of 
them both by Day and Night. In ſome other 
Animals it is of a longiſh Form; in ſome tranſ- 
verſe (z), with its Aperture large, which is an 
admirable Proviſion for ſuch Creatures to ſee the 
better laterally, and thereby avoid Inconveniences, 
as well as help them to gather their Food on the 
Ground, both by Day and Night, In other Ani- 
mals the Fiffure of the Pupil is erect (aa), and alſo 
capable of opening wide, and ſhutting up cloſe. 
The latter of which ſerves to exclude the brighter 
Light of the Day, and the former to take in the 
more faint Rays of the Night, thereby enabling 
thoſe Nocturnal Animals (in whom generally this 
erect Form of the Pupil is) to catch their Prey 
with the. greater Facility in the Dark (30), to ſce 
upwards 


\ 
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Cx In Bowe, Capra, Equo, Ove, & quibuſdam aliis elliptica 
eft [Pupilla] ut eo magis in hiſce forſan animal:bus, ques prono 
tuceſſu victum in agris guæritant, radios laterales ad mala & in- 
_ utringue devitanda admittat. Briggs's Ophthal, cap. vii. 
ct. 6. | | 

Homini erecto, aliiſque, Ec. caput erigere, & quagquaver/u; 
circumſpicere ſolitis, plurima ſimul objecta, tum ſupra tum infra, 
tum è latere utroque — wiſu excipiuntur 3 quaprepter Oculi Pupil- 
la rotunda «ſe debet. — Aitamrn bovi, fc. caput fer# ſemper pro- 
num — pgerentibusg tautiumgue corgn, & pauls a latere obverſantur, 
intuitu opus «ft ; quapropter Pupilla — oblonga eft, &c, Willis 

de Anim. Brut. p. 1. cap. 15. | 
* (aa) Thus Cats (their Pupils being ere, and the ſhutting 
of their Eye-lids tranſverſe thereunto) can ſo cloſe their Pu- 
pil, as to admit of, as it were, only one ſingle ray of Light; 
and by throwing all open, they can take in all the fainteſt 
Rays, Which is an incomparable Proviſion for theſe Animals, 
that have Occaſion to watch and way-lay their Prey both by 
Day and Night, | | 
* (64) There is, beſides this large opening of the Pupil, in 
ſome nocturnal Animals, another admirable Provifien, enabling 
them 
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upwards and downwards, to climb, c. Thus much 

for the Tunicłs. | 
The next Thing I ſhall take Notice of, will re- 
late to the Humours of the Eye, and that only con- 
cerning the Mechaniſm of the Cryfalline Humour 
not its incomparable Tranſparency; nor its exact 
lenticular Form; nor its curious araneous Mem- 
brane (cc), that conſtringeth and dilateth it, and 
ſo 
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them to catch their Prey in the dark; and that is a Radiation 
of the Eyes: Of which Dr. Willis thus; Hujus n/us eff Oculi 
Pupillam, quaſi jubare infito, illuminare, ut res notu, & in te- 
brit pojitas conſpicere valeat : quare in Fele plurimùm illuftris oft : 
at Homini, Avibus & Piſcibus ace}, This Illumination he ſpeaks 
of, is from the Tapetum, in the Bottom of the Eye, or the 
ſhining of the Retina, round the Optic Nerve. 

Beſides which, he faith, the 7ris hath a Faculty alſo, in 
Come, of darting out Rays of Light, fo as to enable them to 
ſee in the dark: Of which he tells this Story; Novi guendam 
cerebro calidiori præditum, qui poft uberiorem wini generofi potum 
in nocte airatd ſiue tenebris profundis, Iteras diftinae legere potuit. 
Cujus ratio videtur e, quod ſpiritus animales welut accemſ, adeo- 
— ab — Iride irradiantes, fubare infito Medium itlaminabant. 

illis ibid. 

Such another Thing, Pliny tells us, was reported of Tiberius 
Ceſar : Ferunt Tib. Caf. nec alii genitorum mortalium, fuiſſe na- 
turam, ut expergrfatus noctu pauliſper, haud alio modo quam luce 
clard, contueretur omnia. Nat. Hiſt, lib. xi. cap. 37. 

So Dr. Briggs : Jirum ſane calide indolis novi in Comitata 
Bedfordienſi degentem, qui oculis felintis — donatus e aded ut 
epiftolam — mire admodum in loco obſcuro (ubi eadem mihi vir 
apparuit) perlegit. Hujus verò Oculi (nifi quod Pupillas inſigni- 
ores — ab alicrum formatione neutiquam diſcrepabant. 

thal, cap. v. ſect. 12. 

(ec) The Tunica Aranea is taken Notice of by Friar Bacon, 
who calls it, 7% Aranca, and faith, in hc continetur — pla» 
ciale vel Cryflallimum. Rog. Bacon's Parſpect. Diſtinct. ii. cap. 3. 
The wrinkling of this, and the Cornea, (as the Skin is of old 
Perſons) he thinks is the cauſe of the Obſcurity of the Sight 
in ſuch Perſons. Bacon, ibid. par. ii. cap. 2. But this 7 
nick ſome deny, and others allow of; Dr. A. M. of Trinity 
College, Dublin, (in his Relat. of Anat, Ob/. in the Eyes of 
Animals, in a Letter to Mr. Boyle, Ann. 1684, annexed to his 
Anat. Account of the Elephant burnt * p. 57.) _ 

3 the 
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ſo varieth its Focus (if any ſuch Variation there be, 
as ſome affirm with great Probability,) nor laſt- 


the Tunica Aranea, and faith, I have often ſeen it before it was 
expoſed to the Air one Minute, notwithflanding what Dr. Briggs 
faith to the contrary, &c. But Dr. Briggs's Opinion is, Ha- 
mor Cryſtallinus, niſi aeri diutius expoſitus, vel leniter coctus (in- 
far la#is) cuticulam non acquirit : que verò impropri?, Tunica 
Aranea dicitur, cùm fi tantum adventitia, ut in Oculo Bovis re- 
cent exacto appareat. Briggs's Ophthal. cap. 3. 

The Cry/talline Humour being of a double Subſtance, out- 
wardly like a Jelly, towards the Centre as conſiſtent as hard 
Suet, upon Occaſion whereof its Figure may be varied ; which 
Variation may be made by the Ligamentum Ciliare ; Dr. Grew 
doth, upon theſe Accounts, not doubt to aſcribe to the Liga- 
mentum Ciliare, a Power of making the Cry/alline more Con- 
vex, as well as of moving it to or from the Retina. See 
Grew's Cofmoleg. Sacr. lib. i. cap. 4, Now it is certain, 
by the Laws of Optics, that ſomewhat of this is abſolute- 
ly neceſſary to diſtin Viſion, inaſmuch as the Rays pro- 
ceeding from nigh Objects do more diverge, and thoſe trom 
diſtant Objects leſs : Which requires either that the Cry/#a/line 
Humour ſhould be made more convex, or more flat; or elſe an 
Elongation, or ſhortening of the Eye, or of the Diſtance be. 
tween the Cr»y/falline Humour and the Retina. 

But although Dr. Briggs (ſo good a Judge) denies the Tu- 
nica Cryſtallina, contrary to the Opinion of moſt former Ana- 
tomiſts; yet there is great Reaſon to conclude he was in a 
Miſtake, in my Opinion, from the Obſervations of the French 
Anatomiſts, of the Cryſlalline of the Eye, of the Gemp or Cha- 
mois, who ſay, The Membrana Arachneides was very thick 
and hard, fo that it was eafily ſeparated from the Cryſtallinus, 
P. 145. | | 
Th ſame Aratomiſts alſo favour the Surmiie of Dr. Grew. 
This [ContraQtion of the Fibres of the Ligamentum Ciliare on 
one_Side, and Dilatation on the other] awould make us think, 
that theje Fibres of the Ligamentum Ciliare are capable of Con- 
traction and voluntary Dilatation, like that of the Fibres of the 
Muſcles ; and that this Action may augment or diminiſh the Con- 
evexity of the Cryſtallinus, according as the Need which the Diſtance 
of the Objetts may make it to have on the Eye, to ſee more clearly 
and diftin#ly. Anat. Deſcript. of a Bear, p. 49. | 
Since my penning the foregoing Notes, having, as critical- 
ly as I could, diſſected many Eyes of Birds, Beaſts, and Fiſhes, 
—— found the Membrana Arachnoides, and will under- 

e to ſhew it any one, with great Eaſe and Certainty. It is 
of gs ' ; indeed 
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iy, its admirable Approach to or from the Retina, 


by the help of the Ciliar Ligament (dd), according as 
Objects 
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indeed ſo tranſparent, as not to be ſeen diſtin from the Cry- 
Halline. But if the Cornea and Uvea be taken off before, or 
the witreous Humour behind it, and the Outhde of the Cry/al- 
une be gently cut, the Arachnoides may be ſeen to open, and 
the „ my will eaſily leap out, and es from the Ligamen- 
tum Ciliare; which otherwiſe it wonld not do: For it is by 
the Arachnoide; braced to the Ligamentum Ciliare. This Mem- 
brane or Tunick. in the Ox, is ſo ſubſtantial and ſtrong, 
though thin, that it Jon to, or ſinks under the ſharpeſt Lan- 
cet, and requires (for ſo thin and weak a Membrane in Ap. 
arance) a ſtrong Preſſure to pierce it. 
ad) As Birds and Fiſhes are in divers Things conformable, 
ſo in ſome ſort they ate in their Eye; to enable it to corre- 
ſpond to all the Convergences and Divergences of the Rays, 
which the Variations of each of the Mediums may produce, 
For this Service the Tunica Choroeides (in Fiſhes) hath a muſ- 
culous Subſtance at the Bottom of it, lying round the Optick 
Nerve, at a ſmall Diſtance from it ; by which Means I ima- 
gine they are able to contract and dilate the Choroeides, and 
thereby to lengthen and ſhorten the Eye: For the helping in 
which Service, I imagine it is that the Chorveides and Sclerotica 
are in a great meaſure parted, that the Chorcerdes may have 
the greater Liberty of afting upon the Humours within, 
But in Birds, 1 have myſelf found, that although the Che- 
roeides be parted from the Scleratica, yet the Choroeides hath no 
Muſcle, but inftead thereof, a curious pectinated Work, ſeated 
on the Optic Nerve, repreſented in Fig. 2. in which , a, e, 
5, 4, repreſents the Chorveides and Scleratica; a, 4, the Part 
of the Oprtick Nerve that is within the Eye; v, v, v, the vi- 
treous Humour; a, f g. b, the Pecten; b, i, the Cry/tallize. For 
the Reception of this Pecten, the Optict Nerve comes farther 
within the Eye, than in other Creatures. The Structure of 
this Pecken is very like that of the Ligamentum Ciliare, and in 
the Eye of a Magpye, and ſome others, I could perceive it to 
be muſculous towards the Bottom. This Peer is ſo firmly 
fixed unto, or embodied in the wirreous Humour, that the vi- 
treous Humour hangs firmly to it, and is not fo eaſily parted 
from it. By which Means all the Motions of the Peden are 
eaſily communicated to the witreous Humour, and indeed to all 
contained in the Chorocider. And foraſmuch as the Cry/talline 
is connected to the witreous Humour, therefore alſo the Altera- 
tions in the vitreous Humour affect alſo the Cry/alline ; and the 
8 H 4 Cry/alling 
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Objects are far off or near, becauſe theſe Things 
are what are uſually taken notice of; but that which 
I ſhall obſerve is, the prodigious Art and Finery 
of its conſtituent Parts, it being, according to 
ſome late nice Microſcopical Obſeryations (ee), com- 

poſed 
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Cry/alline is hereby brought nearer unto, or farther from the 
Retina, as Occaſion is. 

Beſides all which Obſervables in the Chorocides, and inner 
Eye, I have alſo found this farther remarkable in the Sclerorica, 
and outer-part of the Eye of Birds, viz. That the fore-part of - 
the Sclerotica is horny and hard, the middle-part thin and flex- 
ible, and Braces intervene between the fore and hind-part, 
running between the Chorceides and Scleratica; by which Means 
the Cornea, and back-part of the Eye, are brought to the ſame 
Conformity that the reſt of the Eye hath, 

The great End and Deſign of this ſingular and curious 4p- 
paratus in the er both of Birds and Fiſhes, I take to be, 
1. To enable thoſe Creatures to ſee at all Diſtances, far off, or 
nigh : which (eſpecially in the Waters) requireth a different 
Conformation of the Eye. In Birds alſo, this is of great Uſe, 
to enable them to ſee their Food at their Bill's End, or to reach 
the utmoſt Diſtances their high Flights enable them to view ; 
as to ſee over great Tracts of? Sea or Land, whither they have 
Occaſion to fly ; or. to ſee their Food or Prey, eyen ſmall Fiſhes 
in the Waters, and Birds, Worms, &c. on the Earth, when 
they fit upon Trees, high, Rocks, or are hovering high in the 
Air, 2. To enable thoſe Animals to t their Eye to all 
the various Refractions of their Medium. Eyen the Air itſelf 
varies the Refraftions, according as it is rarer or denſer 
move or leſs compreſled 3 as is manifeſt from. the learned and 
- Ingenious Mr, Lowwthorp's Experiment in Philaſ. Tranſat. No 
257- and ſome other Experiments fince of the before-com- 
mended Mr. Hawkſbee, both in natural, rarefied, and com- 
preſſed Air; in each of which, the Refractions conſtantly va- 
ried in exact Proportion to the Rarity or Denfity of the Air. 
Fide Hawkſber's Exp. P..175» Sc, | 

Beſides this Conformity in general, between the Eyes of 
Birds and Fiſhes, Du Hamel tells us of a ſingular Conformity 
in the Cormorant's Eye, and that is, that the Cry/alline is glob- 
ous, as in Fiſhes, to enable it to ſee and purſue its Prey under 
Water: Which J. Faber, in Mr. Willoughby, faith, they do 
with wonderful Swifineſs,, and for a long Time. Will. Ornithol, 


329. 
775 4, The Cry/talline — when dried, doth manifeſt! 
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of divers thin Scales, and theſe made up of 
one ſingle minuteſt Thread or Fibre, wound round 
and round, ſo as not to croſs one another in any one 
Place, and yet to meet, ſome in two, and ſome in 
more different Centres; a Web not to be woven, an 
Optick Lens, not to be wrought by any Art leſs than 
infinite Wiſdom. | 
Laſtly, To conclude the Parts of this admirable 
Organ, I ſhall only make one Remark more, and 
that is about its Nerves. And here among others, 
the admirable Make of the Optick Nerves might 
deſerve to be taken Notice of in the firſt Place, their 
Medullary Part (ff) terminating in the Brain itſelf, 
the Teguments propagated from the Meninges, and 
terminating in the Coats of the Eye, and their com- 
modious Inſertions into the Ball of the Eye, in ſome 
directly oppoſite to the Pupil of the Eye, in others 
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enough 3 to be made up of many very thin ſpherical Lan- 
n, or Scales, lying upon one another. Mr. Lewenhboet reckons 
there may be two thouſand of them in one Cry#alline, from the 
outermoſt to the Centre, Every one of theſe Scales, he ſaith, 
he hath diſcovered to be made up of one ſingle Fibre, or fineſt 
Thread, wound, in a moſt ſtupendous Manner, this Way, and 
that Way, ſo as to run ſeveral Courſes, and meet in as many 
Centres, and yet not to interfere, or croſs one another, in any 
one Place. In Oxen, Sheep, Hogs, Dogs, and Cats, the Thread 
ſpreads into three ſeveral Courſes, and makes as many Centres: 
in Whales five; but in Hares and Rabbets only two. In the 
whole Surface of an Ox's Cry/talline, he reckons there are more 
than twelve thouſand Fibres juxtapoſited. For the right and 
clear underſtanding of the Manner of which - admirable 
Piece of Mechaniſm, I ſhall refer to his Cuts and Deſcriptions 
in Philo. Tranſ. No e 193. The Truth hereof I have 
heard ſome ingenious queſtion ? but it is what I myſelf 
have ſeen, and can ſhew to any Body, with the Help of a 
good Microſcope. 

S. Malpighi obſerved the Middle of the Optict Nerwe of 
the Sword-Fiſh, to be nothing elſe but a large Membrane, 
folded according to its Length in many Doubles, al moſt like a 
Pan, and inveſted by the Dura Mater ; whereas in Land- Ani- 


mals it is a Bundle of Fibres. Yide Philsf, Tranſ. Ne 27. 
obliquely 
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obliquely towards one Side (gg). But moſt of theſe 
Things have been treated of, and the Convenience 
Hereof ſet forth, by others that have written of 
Gop's Works. I ſhall therefore take Notice only of 
one wile Proviſion the Creator hath made abour the 
Motion ofthe Eye, by uniting it into one of the Third 
Pair of Nerves, called the Motory Nerves (bb), each 
of which {ending its Branches into each Muſcle of 
each Eye, would cauſe a Diſtortion in the Eyes; but 
being united into one, near their Inſertion into the 
Brain, do thereby cauſe both Eyes to have the ſame 
Motion; ſo that when one Eye is moved this Way 
and that Way, to this and that Object, the other 
Eye is turned the ſame Way alſo. 

Thus from this tranſient and ſlight View (I may 
call it) of the Parts of the Eye, it appears what an 
admirable Artiſt was the Contriver thereof, And 
now in the | ) 

Seventh and laſt Place, let us conſider what Pro- 
viſion this admirable Artiſt hath made for the Guard 
and Security of this ſo well form'd Organ (ii). And 
. | r here 
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(gg) Certiſſimum eft, quid in omnibus Oculis humanis (quos 
faltem mihi diſſecare contigit ) Nervus opticus Pupille a diæmetre 
opponitur, 'S'c. Briggs's Ophthal. cap. iii. ſet. 15. Ita Willis 
de Anim. de Brut. p. i. c. 15. * 
Meri Optici in nabit, item in Cane, Fele & in ceteris for» 
fan animalibus calidiz) ad fundum Oculi delati Pupille regioni 
proſpiciunt, dum interim in altis Quadrupedibus, uti etiam in Pij- 
cibus & Volucribus, oblique ſemper Tunice Scelerotidi inſcruntur. 
Unde, Willis, ibid. cap. vii. ſect. 11. x 

(hh) This Pair is united at its Riſe 3 æubence is commonly drawn 
a Reaſon why one Eye being moved towards an Object, the other 
is directed alſo to the ſame. Gibſon's Anat, Baok III. Chap. xi. 
So Barthaline Anat. lib. iii. cap. 2. g 

(ii) Among all the other Security. the Eye bath, we may 
reckon the Reparation of the | Aqueous Humour; by which 
Means the Eye when wounded, and that in all Appearance 
very dangerouſly too, doth often recover its Sight : Of which 
Leru. Vorzaſcha gives divers Examples, ancient and — 

ne 
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here we ſhall find the Guard equivalent to the Uſe 
and Excellency of the Part. The whole Organ for- 
tified and fenced with ſtrong, compact Bones, lodg- 
ed in a ſtrong, well made Socket, and the Eye it- 
ſelf guarded with a nice made Cover (c. Its Hu- 

| mours, 


* — 


One is from Galen, of a Boy ſo wounded, that the Cornea fell, 
and became flaccid, but yet recovered his Sight. Other ſuch 
like Inſtances alſo he gives from Realdus, Columbus, Rhodius, 
and Tulpius ; and one that he cured himſelf, in theſe Words : 
Ego in Nobiliſſimi viri filiola fimilem caſum obſervavi : bac dum 
levibus de cauſis cum fratre altercaret, i/te iracundia percitus cul- 
tellum Scriptorium apprehendit,  ſororis oculo vulnus infligit, in- 
de humor aqueus effluxit., Vocatus praſentem Chirurgum juſfs ſe- 
quens collyrium anodynum & exficcans tepid? ſæpius admovere. 
R ag. Plantag. Fiv. Roar. Sanicul. Eupbraſ. ana Trochiſc. alb. 
Rhaſ. cum Opio '4ij Tutiz pp. j. Croci orient. J DV. M. Hoe 
Collyrium inflammationem compeſcuit, vulnus ſiccavit & ſanavit. 
Hinc poſt aliquot menſes Humor aqueus ſuccrevit. Nam wiſus, ſed 
debilior, cum ſummo parentum gaudio redivit, B. Verzaſchæ 
Obſerv. Medicæ, Obſ. 14. | 

Another Cure of this Kind was experimented by Dr. Daniel 
Major, upon a Gooſe, Azn. 1670. the Aqueous Humour of both 
whoſe Eyes they let out, ſo that the Eyes fell, and the Gooſe 
became quite blind : But, without the Uſe of any Medicine, 
in about two Days Time, Nature repaired the watery Humour 
again, the Eyes returned to their former 'Turgeſcency, and the 
Gooſe was in a Week after produced Seeing before twenty- 
eight or thirty Spectators. Ephem. Germ, T. 1. Add. ad 00% 
117. 

From the ſame Cauſe, I doubt not, it was that the Eye of a 
Gentleman's Daughter, and thoſe of a Cock, when wounded, 
ſo that the Cornea ſunk, were reſtored by a Lirhuanian Chemiſt, 
that paſſed for a Conjurer, by the Uſe of a Liquor ſound, in 
May, in the Veſiculæ of Elm. Of which See Mr. Ray's Catal. 

antab. in Ulmus, from Henr. ab Heeys. | 

(kk) Palpebræ, que ſunt tegumenta Oculorum, molliſſim. tau, 
n læderent aciem, aptiſſime fate, & ad claudendas Pupillas, nt 
quid incideret, & ad aperiendas ; idque providit, ut identidem feri 
pelſet cum maxima celeritate. Munitægue ſunt Palpebræ tanquam 
gallo pilorum : quibus © apertis Oculis, Fa quid incideret, repelle- 
retur, & ſomno conniventibus, cum Oculis ad cernendum non ege- 
rimus, ut qui, tanguam involuti, quieſcerent. Latent præterea 
wtiliter, & excelfis undique partibus ſepiuntur. Primim enim ju-. 

ferriora Superciliis obducta ſudorem à capite, & Fronte di oy 
* . t pr 
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mours, and its inward Tunicks, are indeed tender, 
proportionate to their tender, curious Uſes; but 
| the 
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- vepellunt. Gene deinde ab inferiore parte tuantur ſuljedtæ, levi. 
tergue eminentes. Cic. de Nat. Deor. lib, ii. cap. 57. 

Tally, in the Perſon of a Syoich, having ſo well accounted for 
the Uie of the Eye-/ids, I ſhall for a farther Manifeſtation of 
the Creator's Contrivance and Structure of them, take Notice 
of two or three Things: 1. They conſiſt of a thin and flexible, 
but ſtrong Skin, by which Means they the better wipe, clean, 
and guard the Cornea. 2. Their Edges are fortified with a 
ſoft Cartilage, by which Means they are not only enabled the 
better to do their Office, but alſa to cloſe and ſhut the better. 
3. Out of theſe Cartilages grow a Palliſade of ſtiff Hairs, of 
great Uſe to warn the Eye of the Invaſion of Danger, to keep 
off Motes, and to ſhut out too exceſſive Light, fc. and at the 
ſame Time to admit of (through their Intervals) a ſufficient 
Paſſage for Objects to approach the Eye. And it is remark- 
able, that theſe Hairs grow but to a certain, commodious 
Length, and need no cutting, as many other Hairs of the Body 
do: Alſo, That their Points ſtand out of the Way, and in the 
2 bend upwards, as they do downwards in the Lower- 
id, whereby they are well adapted to their Uſe. From which 
laſt Obſervables, we may learn how critical and nice the great 
Author of Nature hath been, in even the leaſt and moſt tri- 
vial Conveniences belonging to Animal Bodies ; for which 
Reaſon I have added it to Tus Remarks. And more might 
have been added too, as particularly concerning the curious 
Structure and Lodgment of the Right Mu/ele, which opens the 
Eye-lids, and the Orb:eularis, or Circular one, that ſhuts 
them; the nice Agparatus of Glands that keep the Eye moiſt, 
and ſerve for Tears: together with the Reaſon why Man alone, 
who is a Social Animal, doth exhibit his Social Affections by 
ſuch outward Tokens as Tears ; and Nerves alſo, and other 
Organs acting in this Miniſtry. I might alſo ſpeak of the Paſ- 

ages for diſcharging the ſuperfluous Moiſture of the Eyes 
through the Noſtrils, and much more of the like Kind, But 
it would take up too much Room in theſe Notes ; and therefore 
it ſhall ſuffice to give only ſuch Hints as may create a Suſpi- 
cion of a noble &conomy and Contrivance in this (I had al- 
moſt ſaid) leaſt conſiderable Part of the Eye. But for Particu- 
lars I ſhall refer to the Anatomiſts ; and for ſome of theſe 
Things, particularly to Dr. #i!li;'s Certb. Anat. and de. Anim, 
Brut. and Mr. Cowfer's Elegant Cuts in the 11th 746. of his 
Anatomy ' | 

To the Eye-lids we may add andther Guard afforded the 
Eyes of molt Quadrupeds, Birds, and Fiſhes, by the Ni&itat- 

2 ing 
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the Coats without, are context and callous, firm 
and ſtrong. And in ſome Animals, particularly 
Birds (/1), ſome Part of thoſe Tunicles have the Na- 
ture and Hardneſs of Bone or Horn. 

But for Creatures, whoſe Eyes, like the reſt of 
their Body, are tender, and without the Guard of 
Bones; there Nature hath provided for this neceſſa- 
ry and tender Senſe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with- 
drawing its Eyes into its Head (mm), and lodging 
them in the ſame Safety with the Body, 

Thus 


ing Membrane, which Dr. Willis gives this Account of : Pluri- 
mis [ Animalibus] guibus Muſculus ſuſpenforins adeſt [which Li- 
mitation he needed not to have added) etiam alter Membrano/us 
conceditur, gui juxta interiorem oculi canthum fitus, quando eleva- 
tur, Oculi ghbum fert totum obtegit. Hujus uſus efſe videtur, ut 
tim Beflie inter gramina, Ic. capita ſua propter victum capcſ- 
ſendum demergunt, hic Muſculus Oculi Pupillam, 2 & flipula- 
rum incurſu feriatur, oculit munitque, De Anim, Brut. p. i. 


cap. 15. | 

Thi Membrane Man hath not, he having little Occaſion to 
thruſt his Head into ſuch Places of Annoyance, as Beaſts, and 
other Animals ; or if he hath, he-can defend his Eyes with his 


Hands. But Birds (who frequent Trees and Buſhes) and Qua- 


drupeds (Hedges and long Graſs), and who have no Part 
ready, like the Hand, to Foe off Annoyances ; theſe, 1 ſay, 
have this incomparable Proviſion made for the Safety of their 
Eyes. And for Fiſhes, they are deſtitute of Eye-lids, becauſe 
in the Waters there is no Occaſion for a. Defenſative againſt 
Duſt and Motes, offenſive to the Eyes of Land-Animals, nor 
to moiſten and wipe the Eyes, as the Eye-lids do; fo the Nic 
titating Membrane is an abundant Proviſion for all their Occa- 
fions, without the Addition of the Eye-Lids. 

And now, if we refle&, are theſe the Works of any Thing 
but a wiſe and indulgent Agent ? 

(11) Although the Hardneſs and Firrfineſs of the Adnata, or 
Sclerotice in Birds, is a good Guard to their Eyes, yet I do not 
think it is made thus, ſo much for a Defence, as to miniſter to 
the lengthening and ſhortening the Eye, mentioned before in 
Note (cc). ; 

. (mm) Coechleis oculorum vicem Cornicula bina pretentu implent. 
Plin. Nat. Hiſt, lib. xi. cap. 37. See more of the Dyes G 
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Thus have I ſurveyed this firſt Senſe of Animals, 
I may ſay in a curſory, not accurate, ſtrict Manner, 
conſidering the prodigious Workmanſhip thereof; 
but ſo, as abundantly to demonſtrate it to be the 
Contrivance, the Work of no leſs a Being than the 
infinite, wiſe, potent and indulgent Creator (un). 
For none leſs could compoſe ſo admirable an Or- 
gan, ſo adapt all its Parts, fo adjuſt it to all Occa- 
fions, ſo nicely provide for every Uſe, and for every 
Emergency: In a Word, none leſs than Gop could, 
I fay, thus contrive, order, and provide an Organ, 
as magnificent and curious as the Senſe is uſeful; a 
Senſe without which, as all the Animal World would 

be in perpetual Darkneſs, fo it would labour under 
perpetual Inconveniencies, be expoſed to perpetual 
Harms, and ſuffer perpetual Wants and Diſtreſſes. 
But now by this admirable Senſe, the great Go p, 
who hath placed us in this World, hath as well pro- 
vided for our comfortable Reſidence in it ; enabled 
us to ſee and chuſe wholeſome, yea, delicate Food; 
to provide ourſelves uſeful, yea, gaudy Cloathing 
and commodious Places of Habitation and Retreat. 
We can now diſpatch our Affairs with Alacrity and 
Pleaſure, go here and there as our Occaſion calls us. 
We can, if Need be, ranſack the whole Globe, pe- 
netrate into the Bowels of the Earth, deſcend to 
the Bottom of the Deep, travel to the fartheſt Re- 
gions of this World, to acquire Wealth, to encreaſe 


i 
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Snail before in Note (k) ; and in Note CI I ſaid that I ſuſ- 
pected Moles alſo might thruſt out, or withdraw their Eyes 
more or leſs within the Hair or Skin. 

(nn) The diligent Sturmius was fully perſuaded there could 
not be any ſpeculative Atheiſm in any that ſhould well ſurvey 
the Eye. Vobis, ſaith he, ſuit perſuaſſimum, Atheiſmum, quem 
vocant ſpeculativum, h. e. obfirmatam de Deitate in Univerſe 
nulla perſuaſionem, habere locum aut inveniri non poſſe in eo homine, 
qui wel unius corporis organici, & ſpeciatim Oculi fabricam at- 
tento animo aſpexerit. Sturm. Exerc. Acad. 9. de Viſ. Organ. 


& Rat. in Epilogo. 
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our Knowledge, or even only to pleaſe our Eye and 
Fancy. We can now look about us, diſcern and 
ſhun the Precipices and Dangers which every where 
encloſe us, and would deſtroy us. And thoſe glo- 
rious Objects which fill the Heavens and the Earth, 
thoſe admirable Works of Go Dhich every where 
ſurround us, and which would be as nothing to us, 
without being ſeen, do by Means of this noble Senſe 
preſent their Glories to us (oo), and fill us with Ad- 


miration 


y . 
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(00) The glorious Landſkips, and other Objects that preſent 
themſelves to the Eye, are manifeſtly painted on the Retina, 
and that not erect, but inverted, as the Laws of Opticks re- 
quire; and is manifeſt to the Eye from Monſieur Cartes's Ex- 
periment, of laying bare the vitreous Humour on the Back- 
part of the Eye, and clapping over it a Bit of white Paper, or 
the Skin of an Egg ; and then placing the Fore-part of the Eye 
to the Hole of a Window of a darkened Room, By which 
means we have a pretty Landſkip of the Objects abroad, in- 
vertedly painted on the Paper, on the Back of the Eye. But 
now the Queſtion is, How in this Caſe the Eye comes to ſee 
the Object erect ? Monſieur Caries's Anſwer is, Notitia illius 
ex nulid imagine pendet, nec ex ulld actione ab objeftis ueniente, 
fed ex ſolo 5 exiguarum partium cerebri, à quibus Nervi expul- 
lulant. — E. g. cogitandum in Oculo — fitum capillamenti nerys 
optic = reſpondere 95 allum quendam partis cerebri — qui facit 
ut Anima fingula loca cognoſcat, que jacent in read, aut quaſs 
rectã lined ; ut ita mirari non dibeamus corpora in naturali fitu 
videri quamVis imago in oculo deli neata contrarium habeat. Dioptr. 
cap. 6. But our molt ingenious Mr. Molyneux anſwereth thus: 
The Eye is only the Organ or Inſtrument, it is the Soul that fees 
by Means of the Eye. To enquire then how the Soul perceives the 

bje& erect, by au inverted Image, is to enquire into the Souls Fa- 
culies, — But ere and inverted are only Terms of Relation to up 
and down ; or farther from, or nigher to the Centre of the Earth, 
in Parts 4 the. ſame Thing. — But the Eye, or viſtve Faculiy, 
takes no Notice of the internal Poſture of its own Parts, but uſeth 
them as an Inflrument only, contrived by Nature for the Exerciſe of 
fuch a Faculty. — Let us imagine, that the Eye (on its lower 
Part) receives an Impul/e [by a Ray from the upper Part of the 
Object] muſt not the wifive Faculty be neceſſarily dire Zed hereby 
to conſider this Stroke as coming from the Top rather than the Bot- 
tom 2 the Oject] and conſequently be direced to conclude it the 
. RepreJentatien of the Top? Hereef we nn be jatified by ſub- 
* | Pofing 
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miration and Pleaſure. But I need not expatiate on 
the Uſefulneſs and Praiſes of this Senſe, which we 
receive the Benefit of every Moment, and the Want, 
or any Defect of which, we lament among our great- 
eſt Misfortunes. 

Leaving then this Senſe, I ſhall proceed to the 
other four, but more briefly treat of them, by Rea- 
fon we have ſo ample a Sample of the Divine Art in 
the laſt, and may preſume that the ſame is exerted 
in all as well as one. For a Demonſtration of which, 
let us in the next Place carry our Scrutiny to the 
Senſe of Hearing. - 


—__ — 


poſing a Man flanding on his Head. For here, though the upper 

Parts of Objects are painted on the upper Parts of the Eye, yet the 

Ot jectis are judged to be Erect. What is ſaid of Ere and Reverſe, 

may be underſtood of Sinifler and Dexter. Molyneux's Dioptr. 
Nov. Part I, Prop. 28. 


* 8 
III 


CHAP. 


CHAP. III. 
Of the Senſe of Hearing. 
Oncerning the Senſe of Hearing, I ſhall take 


Notice of two Things; the Organ, the Ear 


and its Object, Sound. 

I; For the Organ, the Ear; I ſhall paſs by its 
convenient Number of being double, which (as in 
the laſt Senſe) ſerves for the commodious Hearing 
every Way round us; as alſo a wiſe Proviſion for 


the utter Loſs or Injury (a) of one of the Ears. But 
| | I ſhall 
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6a I preſume it will not be ungrateful to take Notice here 
of the admirable,- as well as uſeful Sagacity of ſome deaf Per- 
ſons that have learned to ſupply their Want of Hearing by un- 
derſtanding what is faid by 5 Motion of the Lips. My very 
ingenious Friend Mr. Waller, R. S. Secr. gives this Account 2 
T here live now, and have from their Birth, in our Town, a Mas 
and his Sifthr, each about fifty Tears old, neither of which have 
the leaft Senſe of Hearing — yet both f theſe know, by the Motion 
ef the Lips only, whatever is ſaid to them, and will anfever per 
tinently to the Queſtion propoſed to them, — The Mother told mt 
they could hear very well, and ſpeak when they were Children, 


but both loft that Senſe afterwards, which makes them retain 


their Speech; though that, to Perjons not uſed to them, is 4 
_ untouth And odd, but intelligible enough. Philoſ, Tranſ, 

® 313. 

Sach another Inſtance is that of Mr. G:ddy, Miniſter of St. 
Gervais in Geneva, his Daughter. She is now about fexteen 
Years old. Her Nurſe had an extraordinary T hickne/ſs of Hear» 

ings at a Tear old, the Child ſpake all thofe little Words that 
Children begin to ſpeak at that Age. — At tro Years old, they per- 
tei ved fbe had loft her Hearing, and was ſo Deaf, that ever fince, 
though ſhe hears great Noiſes, yet ſbe hears nothing that one can 
Speak to ber. — But by _—_— the Motions of the Mouth ol 
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I ſhall a little inſiſt upon its Situation, and its ad- 
mirable Fabrick and Parts. 

1. It is ſituated in the moſt convenient Part of 
the Body, (like as ſaid the Eye is) in a Part 
near the common Senſory in the Brain, to give the 
more ſpeedy Information ; in a Part where it can 
be beſt guarded, and where it 1s moſt free from 
Annoyances and Harms itſelf, and where it gives 
the leaſt Annoyance and Hindrance to the Exer- 
ciſes of any other Part; in a Part appropriated to 
the peculiar Uſe of the principal Senſes, in the moſt 
lofty, eminent Part of the Body, where it can per- 
ceive the moſt Objects, and receive the greateſt 
Information: And laſtly, in a Part in the Neigh- 
bourhood of its Siſter Senſe the Eye, with whom 
it hath peculiar and admirable Communication by 
its Nerves, as I intend to ſhew in its proper Place. 
In reſpect then of its Situation and Place in the 
Body, this Senſe is well deſigned and contrived, 
and may ſo far be accounted the Work of ſome ad- 
mirable Artiſt. But, ; 

2. If we ſurvey its Fabrick and Parts, it will ap- 
pear to be an admirable Piece of the Divine Wiſ- 
dom, Art, and Power. For the Manifeſtation of 
which, let us diſtinctly ſurvey the outward and the 
inward Part cf its curious Organ. 


Lips of others, ſhe hath acquired ſo many Words, that out of theſe ſhe 
1 a Sort of Jargon, in which ſhe can hold Conwerſation 
whole Days with thoſe that can ſpeak ber own Language. I could 
under and ſome of ber Words, but could net comprehend a Period, 
for it ſeemed to be but a confuſed Noiſe. She knows nothing that 
is ſaid to” her, unlejs ſbe Jeeth the Motion of their Mouths that 
Speak to ber; Jo that in the Night, when it is neceſſary to ſpeak Yo 
ber, they muſt light a Candle. Only one Thing appeared the 
range Part of the whole Narration: She hath a Sifter, with 
ev-om ſhe hath practiſed her Language more than with any other ; 
and in the Night, by laying ber Hand on her Siſter's Mouth, ſpe 


can perceive by that what ſhe ſaith, and ſo can diſcourſe with her 


in the Night, Biſhop Buraet's Let. iv. p. 248. 3 
' 1, For 
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1. For the o, ,ỹT“⅜ Ear : If we obſerve its Stru- 
ure in all Kinds of Animals, it muſt needs be ac- 
' knowledged to be admirably Artificial, it being ſo 
nicely prepared, and adjuſted to the peculiar Occa- 
ſions of each reſpective Animal. In Man (5), it is 
of a Form proper for the erect Poſture of his Body. 
In Birds, of a Form proper for Flight; not protu- 
berant, becauſe that would obſtruct their Progreſs, 
but cloſe and covered, to afford the eaſier Paſſage 
through the Air, In Quadrupeds, its Form is agree- 
able to the Poſture, and lower Motion of their Bo- 
dies; and in theſe too, various according to their va- 
rious Occaſions. In ſome large, erect, and open, to 
hear the leaſt Approaches of Dangers (c); in others 

covered, 


(6) I cannot but admire, that our moſt eminent modern 
Anatomilſts ſhould not agree, whether there be any Muſcles in 
the outward Ear of Man or not. Dr. Keil ſaith there are two; 
Dr. Drake the ſame Number; and Dr. Gibſon makes them to 
be four. So alſo doth Monſieur Dionis, and fo did the an- 
cient Anatomiſts : But Dr. Schelbammer expreſly denies there 
are any, and faith, Seduxit autem reliquos Brutorum Anatome, 
in quorum pleriſque tales Muſculi plures inveniuntur ; puthrunt 
autem fortaſſir ignominioſum Homini, fi non & his inſſructus effet, 
& minis inde perfetum animal fore. Schel. de Auditu, p. i. 
cap. 1. ſect. 7. But Yalſalva, who wrote very lately, and is 
very accurate in his Survey of the Ear, faith, Mauſculi auricule 
pefteriores quandogue quatuor, 3 duo; ſed ut plurimim 
tres adnotantur ; & quando folum duo ſe manifeſtant, tunc unus 
ex illis duplicato tendine weriits Concham deferri ſolet. Herum 
muſeulorum in numero varictatem non ſolim in diverſis ; verum 
etiam in codem ſubjecto quandoque vidi. — Ex quibus differentiis 
Suborte ſunt Auctorum diſcrepantie in horum Muſculorum numero, 
& pofitu : — guod non eveniſſet, fi pluries in diverſfis Corporibus' 
iidem Muſculi quefiti effent. Aut. Mar. Valſalva de Aur. Human. 
cap. i. ſet. 6. But Dr. Drake thinks ſome of Yalſalva's 
Muſcles the Product of Fancy. Mr. Cowper makes them to 
1 three, one Artollent, and two Retrabent Muſcles. See Anat. 

ab. 12. 1 

(c) Inter cæteræ [animalia aurita] maxim? admirabilis off 
auris leporine fabrica, quod cum timidifſinum animal fit, & prov- 
fus inerme, natura id tum auditu acutiſfimo, tanquam"boſtium ex- 

| 12 ploratore 
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covered, to keep out noxious Bodies. In the Sub- 
terraneous Quadrupeds, who are forced to mine and 
dig for their Food and Habitation, as a protu- 
berant Ear, like that of other Quadrupeds, would 
obſtruct their Labours, and be apt to be torn and in- 
jured; ſo they have the contrary (d), their Ears 
. OL | ſhort, 
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pleratore ad per/entienda pericula, tum pedibus ceu armis ad cur- 
rendum aplis munifſe videtur. A. Karcher's Pbonurg. lib. i. 
ſect. 7. Technaſ. 2. 

{4) Moles have no protuberant Ear, but only a round Hole 
between the Neck and Shoulder; which Situation of it, to- 

ther with the thick, ſhort Fur that covers it, is a ſufficient 
Peſenſative againſt external Annoyances: The Meatus Au- 
ditorius is long, round, and cartilaginous, reaching to the un- 
der Part of the Skull. Round the Inſide runs a little Ridge, 
reſembling two Threads of a Skrew; at the Bottom whereof 
is a pretty Inlet leading to the Drum, made, on one Side, 
with the aforeſaid/ cochleous Ridge, and on the other, with 
a imall Cartilage, 1 obſerved there was Cerumen in the 

444. 

As to the iner Ear, it is ſomewhat ſingular, and different 
from that of the other Quadrupeds, and much more from Birds ; 
although I have met with ſome Authors that make it agree- 
ing with that of Birds. There are three ſmall Bones only 
(all hollow) by which the Drum (to uſe the old Appellation) 
of the Membrane Tympani (as others call it) acteth upon the 
Auditory Nerve. The firſt is the Malleus, which hath two Pro- 
ceſſes nearly of equal Length; the longer of which is braced 
to the Membrana 7ympani; the ſhorter to the Side of the Drum 
or Os Petreſum, the back Part of it reſembles the Head and 
Stalk of a ſmall - Muſbroom, ſuch as are pickled. On the 
Back of the Mallbus lies the next ſmall Bone, which may be 
called the Incus, long, and without any Proceſs, having ſome- 

hat the Form of the ſhort Scoop wherewith Watermen throw 

Water out of their Wherries. To the End of this the third 
and laſt ſmall Bone is tacked by a very tender Brace. This 
little Bone bears the Office of the Szapes, but is only forked 
without any Baſe. One of theſe Forks is at one Fengſtra, or Fo- 
ramen, the other at another; in which Feneſtræ I apprehend 
the Forks are tacked to the Auditory Nerve. Theſe Feneftre 
(equivalent to the Feneſffra Ovalis, and Rotunda in others) are 
the Inlets into the Cochlea and Canales Semicirculares, in which 
the Auditory Nerve lieth. The Simicircular Canales lie Gy a 
Itance 
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ſhore, lodged deep and back ward in their Head, and 
paſſing to the under Part thereof, and all ſufficiently 
fenced and guarded. And as for Inſects, Reptiles, 
and the Inhabitants of the Waters, if they enjoy 
this Senſe, (as there is great Reaſon to think they 
do), it may probahly be lodged commodiouſly un- 
der the ſame Security and Guard, as the Smelling, 

or ſome other Senſe is. 
And moreover, as the Form of this Organ is va- 
rious in various Animals, ſo in each of them its 
Structure is very curious and obſervable, being in 
all admirably contrived to collect the wandering, 
circumambient Impreſſions and Undulations of 
Sound, and to convey them to the Senſory within. 
If I ſhould run over the ſeveral Genera of Animals, 
we might find a notable Proſpect of che Handy-work 
of God (e), even in this ſo inconſiderable a Part of 
| Ant- 
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Diſtance from the Drum, and are not lodged (as in other Ani- 
mals) in a ſtrong, thick Body of Bone, but are thruſt out, 
within the Skull, making an Autrum, with an handſome Arch 
leading into it, into which a Part of the Brain enters. 

One Leg of the Malleus being faſtened to the Membrana 
Tympani, and the Iacus to the back of the Malleus, and the 
Top of that to the Top of the Stages, and the Forks or Branches 
of the Stapes to the Auditory Nerur, I obſerved that whenever 
I moved the Membrane, all the little Bones were at the ſame 
Time moved, and conſequently the Auditory Nerve thereby af- 
feed alſo. 

I hope the Reader will excuſe me for being ſo particular in 
this Organ only of the Mole, a deſpiſed Creature, but as notable 
an Example of God's Work, as its Life is different from that 
of other Quadrupeds ; for which Reaſon it partly is that I 
have enlarged on this Part differing from that of others, and 
which nobody that I know of, hath taken much Notice of, 
and which is not diſcoverable without great Patience and Ap- 
plication ;'and partly becauſe by comparing tHeſe Obſervations 
with Book VII. Chap. ii. Note (d), we may judge how the 
Senſe vf Hearing is performed. 

e, Among many Varieties, both in the inner and outer Ear, 
thoſe which appear in the ., into the Rock Bone, are re- 


martablt. For in an Owl, that perches on a Tree or Bram, and 
| I 3 hearkens 
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Animals. But I ſhall only carry my Survey to 
that of Man. And here the firſt Thing that offer- 
eth itſelf to our View, is the Helix, with its tor- 
tuous Cavities, made to ſtop, and collect the ſono- 
rous Undulations, to give them a gentle Circulation 
and Refraction, and ſo convey them to the Concha, 
or larger and more capacious round Cell at the En- 
trance of the Ear. And to bridle the Evagation of 
the Sound, when arrived ſo far, but withal not to 
make a Confuſion thereof, by any diſagreeable Re- 
2 we may take Notice of a very curious 
roviſion in thoſe little Protuberances, called the 
Tragus, and Antitragus of the outward Ear, of a 
commodious Form and Texture (f), and conveni- 
ently lodged for this Uſe. The great Convenience 
and Benefit of this Form and Contrivance of the 
outward Ear, 1s ſufficiently manifeſt by the Want 
thereof, which cauſeth a Confuſion in the Hearing, 
with a certain Murmur, or Swooing, like the Fall of 
Waters (g). | 
Another 


— 


2 


hearkens afier the Prey beneath her, it is produced farther out 
above than it is below, for the better Reception of the leaſt Sound. 
But in a Fox, that ſcouteth underneath the Prey at Roof, it is, 
for the ſame Reaſon, produced farther out below, © In a Pole-Cat, 
ewhich hearkens flrait forward, it is produced behind, for the tat- 
ing of a forward Sound. Whereas in a Hare, which is wery 
guick of Hearing, and thinks of nothing but being purſued, it is 
Supplied with a we Tube, which, as @ natural Otocouftick,' is /o 
directed backward, as to receive the ſmalleſ} and moſt diſtant 
Sound that comes behind ber. Grew's Coſmolog. Sacr, hb. i. 
cap. v. ſect. 6. BR | + 
The Texture of the Tragus and Antitragu:, is ſofter than 
that of the Helix, which ſerveth gently to blunt, not forcibly 
repel, the Sound in the Concha. X 
Dr. Gibjon's Anatomy, book III. chap. 22. 

Thoſe whoſe Ears are cut off, have but a confuſed Way «of 
Hearing, and are obliged either 10 form a Cavity round the Ear 
with their own Hands, or elſe to make uſe cf a Horn, and apply the 
End of it to the inner Cavity of the Ear, in order to receive the 
vat r ; 77 agitated 
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Another wiſe Proviſion of the Creator, is in the 
Subſtance of the outward Ear, which is cartila- 
ginous, the fitteſt for this Place. For (as an in- 
genious Anatomiſt () obſerves,) „If it had been 
<« Bone, it would have been troubleſome, and might 
& by many Accidents, have been broken off: If 
« Fleſh, it would have been ſubject to Contuſion.“ 
But indeed a worſe Conſequence than this would 
have enſued ſuch a Softneſs as that of Fleſh, and 
that is, it would neither have remained expanded, 
neither would it ſo kindly receive and circulate the 
Sounds, but abſorb, retard, or blunt their Progreſs 
into the inward Organ. But being hard, and cu- 
riouſly ſmooth and tortuous, Sounds find an eaf) 
Paſſage, with a regular Volutation and Refraction: 
As in a well-built Arch, Grotto, or muſical In- 
ſtrument, which magnify and meliorate Sounds; 
and ſome of which convey even a Whiſper to a 
large Diſtance (i): But from the outward, let us 


carry our Survey, 
| 2. To 


agitated Air. It is likewiſe obſerved, that thoſe wheſe Ears jut 
out, hear better than flat-eared Perſons, Monſieur Dionis's Anat. 
Demonſt. 8. 

(hb) Gibſon ibid. 

(i) It would nauſeate the Reader to reckon up the Places 
famed for the Conveyance of Whiſpers, ſuch as the Priſon of 
Dionyſius at Syracuſe, which is ſaid to increaſe a Whiſper to a 
Noiſe ; the clapping one's Hands to the Sound of à Cannon, 
Sc. Nor the Aqgueduds of Claudius, which carry a Voice ſix- 
teen Miles; and many others, both ancient and modern, If 
the Reader hath a mind to be entertained in this Way, he may 
find enough in Kircher's Phenurgia. But it may not be irkſome 
to mention one or two of our own in England, Among which, 
one of the moſt famed is the / hiſpering Place in Gloucefter Ca- 
thedral, which is no other than a Gallery above the Eaſt End 
of the Choir, leading from one Side thereof to the other. It 
conſiſteth (if I miſtake not) of five Angles, and fix Sides, 
the middlemoſt of which is a naked, uncovered Window, 
looking into a Chapel behind it. I gueſs the two Whiſperers 
| Hand at about twenty-five Yards r from one —_— 

4 ot 
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2, To this inward Part of this admirable Organ, 
And here we find the moſt curious and artful Pro- 
viſion for every Emergency and Occaſion, The 
Auditory Paſſage, in the firſt Place, curiouſly tun- 
pelled, and artfully turned, to give Sounds an eaſy 
Paſſage, as well as a gentle Circulation and Re- 
fraction; bur withal, fo as to prevent their too 
furious ruſhing in, and aſſaulting the more tender 
Parts within. 

And foraſmuch as it is neceſſary that this Paſſage 
ſhould be always open to be upon the Watch (); 
therefore, to prevent the Invalion of noxious In- 
ſects, or other Animals, (who are apt to make 
their Retreat in every little Hole,) Nature hath 
| ſecured this Paſſage (1), with a bitter nauſeous 


But the Dome of St. Paul's, London, is a more conſiderable 
Whiſpering Place, where the ticking of a Watch (when no 
Noiſe is in the Streets) may be heard from Side to Side; yea, 
a Whiſper may be ſent all round the Dome. And not only in 
the Gallery below, but above, upon the Scaffold, I tried, and 
found that a Whiſper would be carried over one's Head, round 
the Top of the Arch, notwithſtanding there is a large Opening 
in he Middle of it, into the upper Part of the Dome. 

(4) Auditus autem ſemper patet : jus enim ſenſu etiam dormien- 
tes egemus : A quo cùm ſonus eft acctptus, etiam + ſomno excitamur, 
Flexuoſum iter habet, ne quid intrare poſſit, fi fimplex, & directum 
pateret : proviſum etiam, ut figua minima beſtiola conartiur ir- 
rumpere, in ſordibus aurium, languam in viſco, inbæreſceret. Cic. 
de Nat. Deor. lib. ii. cap. 57. : 

It deſerves a particular Remark here, that in Infants in the 
Womb, and newly born, the Meatus Auditertus is ſhut up very 
cloſely, partly by the Conſtriction of the Paſſage, and partly 
by a glutinous Subſtance, whereby the Tympanum is guarded 
againſt the Water in the Secundine, and againſt the Injuries of 
the Air as ſoon as the Infant is born, 

CL) It is remarkable, that in moſt, if not all Animals, whoſe 
Ears are tunnelled, or where the Meatus Auditorius is long 
enough to afford Harbour to Ear-abigs, or other Inſects; that, 
I fay, in the Ears of ſuch, Zar-wax is conſtantly to be found. 
But in Birds, whoſe Ears are covered with Feathers, and where 
the Tympanum lies but a little Way within the Skull, no Ear- 
avax is found, becauſe none is neceſſary to the Ear fo well 
guarded, aud fo little tunnelled. : 

8 | Excre» 
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Excrement (n), afforded from the Glands () ap- 
pointed for that Purpoſe. 

From hence let us approach the moſt inward 
Parts, in which we ſhall ſee Strokes of the moſt 
exquiſite Art, To paſs over the innate Air, that 
moſt Authors talk of (o), (becauſe there is no ſuch) 


the 
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(m) The Ear-wax was thought, by the old Anatomiſts, to 
be an Excrement of the Brain: Humor biliaſus à cerebro expug- 
zatus, the Bartholines ſay of it, lib. iii. cap. 9. But, as Schel- 
hammer well obſerves, Mil abſurdius, quam cerebri excrementum 
hoc flatuere. Nam If ratio nulla ſuadet, ut in cerebro fieri ex- 
crementum tale credamus : — neque via patent per guas ab e ſe- 
cluſum in meatum auditorium poſit inde penetrare. As to its 
Taſte, Caſſerius gives Inſtances of its being ſweet in ſome 
Creatures. But Schelhammer ſays, Ego verò ſemper, cum ama- 
ritie aliguid dulcedinis in illo deprebendi. Vide Schel. de Audit. 
p. i. cap. 2. et, 10. But I could never diſtinguiſh any Sweet- 
neſs in it ; but think it infipid, mixed with a Bitterneſs, 

(n) Cerumina amara Arteriolis exudantia, Willis de Anim, 
Brut. par. i. cap. 14. In the Shin — are little Glands, which 
furniſh a yellow and bitter Humour. Monſieur Dionis's Dem. 
18. An — Cut of thoſe Glandulæ Ceruminaſeæ is in Dr. 
Drake, from Yal/alva. a 

Pliny attributes a great Virtue to the Ear-wax : Morſus ho- 
minis inter aſperrimos numeratur : medentur ſordes ex auribus : ac 
ne quis miretur, etiam Scorpionum ifibus Serpentiumgue flatim im- 

42. Plin. Nat, Hitt, lib. xxviii. cap. 4. And that it hath 
an healing Quality, and may be accounted a good Balſam, I 
myſelf have experienced. 

Ce That there is ſuch a Thing as the innate Air, (talked 
of much by moſt Authors on this Subject) Schelbammer very 
juſtly, I think, denies ; by Reaſon there is a Paſſage into the 
inner Ear from the Throat, through which the innate Air ma 
paſs out, and the outward Air enter in. Fide Par. Alt. p. ii. 
cap. 1. ſect. 10. When by ſtopping our Breath, and ſtrain- 
ing, we force the external Air into the Ear, it may be heard 
ruſhing in; and if much be forced in, it may be felt alſo to beat 
againſt the Tympanum. When the Paſſage to the Throat is by 
any Means ſtopped, as by a Cold in the Head, Cc. the Hear- 
ing thereby becomes dull and blunt; by Reaſon the Commu- 
nication between the outward and inward Air is obſtructed : 
But when by ſtrong Swallowing, or ſuch like Motion of the 

Throat, the Paſſage is opened, we perceive it by a . 
: Smac 
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the Paſſage to the Palate (p), and their Uſes, with 
divers other curious Things that might be named; 
Jet us ſtop a little at the Part containing the reſt, 
namely, the Bone (g). The particular Texture and 
Hardneſs of which, above other Bones of the Body, 
is very remarkable: whereby it ſerves not only as a 
ſubſtantial Guard to the Senſory, but alſo to oppoſe 
the Impulſes of the ætherial Matter, that there may 
be no Loſs nor Confuſion in the Sound; but that it 
may be convey'd regularly, and intirely to the audi- 
tory Nerves. 4 


Smack or Crack, and we immediately hear very clearly ; the 
Load of feculent Air being at that Time diſcharged from the 
inner Ear. 

Jt is a wiſe Proviſion, that the Paſſage for the Air into the 
Ear, is from the Throat; Ut non flatim quivis aer externus ir- 
rumpere queat (as Schelhammer ſaith, Par. ult. cap. 4. eck. 8.) 
" fed nonnibil immutatus, ac temperatus, calore ex medio wentre ex- 
fpirante; imo fortafſis non facile alius, niſi ex pulmonibus. 

(p) Valſalva hath given us a more accurate Deſcription of 
the Tuba Euftachiana, or Paſſage to the Palate, than any other 
Author; to whom I therefore refer, De Aur. Human. cap. ii. 
ſect. 16, Ce. 

The chief Uſe hereof, he thinks, is to give way to the in- 
ner Air, upon every Motion of the Membrana 2 the 
Malleus, Incus, and Stapes. This Paſſage if it be ſhut up, 
Deafneſs enfues : Of which he gives two Inſtances: One a 
Gentleman, who loſt his Hearing by a Polypus in the Noſe 
reaching to the Uzz/a; the other a Yeoman, labouring with 
an Ulcer above the left Side of the Uvula; which when he 
Ropped with a Tent dipped in Medicine, he loſt his Hearing 
in the left Ear, and recovered it, as ſoon as the Tent was out. 
Lid. cap. v. ſect. 10. 

- (4) Os [petroſum] ex guo interiores [Labyrinthi] cavitatun 
parietes conflati ſunt, album, duriſſimum, necnon maxime compac- 
tum. Id autem a Naturd ita comparatum «fſe videtur, ut materia 
- therea Sonerum objeforum impreſſionibus onuſta, dum prædiclis 
impingitur Parietibus, nibil aut ſaltem fere nibil motũs ſui amit- 
tat, argue aded illum qualem ab Objefis ſonoris accepit, talem 
communicet ſpiritui animali contento intra expanſiones rami mollioris 


Mer verum auris, Dr. Raym. Vieufſens of Montpellier, in Phil. 
Tranſ. No 258. | | | 
| The 
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The next Part I ſhall take Notice of may be 
that fine Membrane, called the Tympanum, or Mem- 
brana Tympani (r), with its inner Membrane (); 

together with the four little appendent Bones ( J, 
an 


(r) The Tympanum of the Ear, or, as Yal/alva and the Mo- 
derns, the Membrana Tympani, was taken Notice of as early as 
Hippocrates's Time. In Birds, it is ſtrained towards the outward 
Parts ; in other Animals, towards the Brain, or inner Parts. 
Monſieur Dionis ſaith, It is not equally faftened to the whole 
Circumference of the bony Circle, in which it is inchaſed ; for on 
the upper Side it hath a free diſengaged Part, by which ſome can 

ive vent to the Smoak in their Mouth. Demonſtr. 8. That there 
is ſome Paſſage, I doubt not; but I queſtion whether Monſieur 
Dionis ever ſaw the diſengaged Part he mentions. I have my- 
ſelf carefully ſearched divers Subjects, and do not remember to 
have ſeen any ſuch Paſſage : and I perceive it eſcaped the dili- 
gent Schelhammer's Eye. Valſalva alſo, by injecting in through 
the Tuba Euftachiana, could not force any Liquor into the Mea- 
tus Auditorius ; but yet he imagines he found the Paſſage out 
in another Place of the Drum, in ſome morbid, and one ſound 
Head. Valſalv. de Aur. Hum. cap. ii. ſet. 8. Mr. Cowper 
alſo affirms, there is a Paſſage by the upper Part of the Mem- 
* brane. Anat. Ap. Fig. 8. 

Dr. Yieuſſens, before named, diſcovered a Membrane, 
tenuiſſime raraque admodiim texture intra cavitatem Tympani ; 
as he deſcribes it. Whole Uſe, he faith, is, 1. Occludens La- 
byrinthi januam impedit 1 naturalis puriſſimus ac ſubtiliſſimus 
Aer intra cavitates — communicationem — habeat cum aere _ 
2. Labyrinthi baſin calefacit, &c. ubi ſupra. Probably thi 
double Membrane may be ſuch, or after the ſame Manner as it 
is in the Tympanum of Birds: Of which ſee my Obſervations in 
Book IT. Chap. ii. Note (4). 

( The four little Bones being treated of by ill that have 
concerned themſelves about this Senſe of Hearing, fince their 
Diſcovery, I ſhall take Notice of only two Things concerning 
them. 1. The Diſcovery of them is owing wholly to the Di- 
ligence and Sagacity of the latter Ages; of which Schelbam- 
mer gives this Account from Fallopius : Hæe Officula antiquis 
Anatomicis — ignota fuere ; primujque gui in lucem produxit 
[Malleum & Incum] uit Jac. Cargenfis ; primus guogue procul 
omni dubio Anatomice artis, quam Veſalius poſtea perfecit, reflau- 
rator. Tertium [Stapedem] invenit ac promulgavit primus Job. 
Phil. ab Ingraffia, Siculus, Philoſophus, ac Medicus doctiqimus. 
. Ruartum, T hemd Bartholia. teſte, wiro longè celeberrimo, 50 — 
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and the three inner Muſcles to move them, and 
adjuſt the whole Compages to the ſeveral Purpoſes 
of Hearing, to hear all Manner of Sounds, loud or 
languid, harſh or grateful («). 

| From 


Sylvio debetur Schel. abi ſupra, cap. iii. ſect. 9. 2. Their 
Difference in Animals: In Man, and Quadrupeds, they are 
four, curiouſly inarticulated with one another ; with an exter- 
nal and internal Muſcle to draw, or work them, in extending 
or relaxing the Drum; but in Fow!ls the Caſe is very differ- 
ent: His unum Officulum ſolum largita eff Natura, quod mobilir, 
oy in Tympanum widetur terminari. Id. ibid. ſect. 8. Col- 
ellam forte appellaveris ; teres enim eff & ſultil;ſſimum, baſi 
innitens latiori, rotunde, "Huic annexa e cartilage walde. Iu 
the Ears of all the Fowl that I could examine, I never found any 
more than one Bone and a Cartilage, making a Joint with it, that 
«was eafily moveable. The Cartilegs bad generally an Epiplyſe, or 
teu, one on each Side. — The Bone wal very bard and ſmall, 
baving at the End of it a broad Plate, of the ſame Subflance, very 
thin, upon which it reſted, as on its Baſis, Dr. Al. Moulen, in 
Phil. Tranſ. No 100, 
Theſe are the moſt material Things I find obſerved by others, 
eoncerning the Ears of Fowls, and ſome of them hardly, I be- 
lieve, obſerved before. To which I ſhall ſubjoin ſome other 
Things I have myſelf diſcovered, that I preſume eſcaped the 
Eyes cf thoſe moſt curious and inquiſitive Anatomilts, Of 
which the laſt cited Book VII. Chap. ii. Note (4). 
* (u) Videtur quod Tympanum Auditionis inflrumentum prelimi- 
nare, & quaſi præparatorium fuerit, quod Soni impreſſionem, fi- 
ve ſpecies ſenfibiles primo ſuſcipiens, eas in debits preportione, & 
api4 conformitate, versus Senſorium, quod adbuc interius fitum «ft, 
dirigat : femili officio fungitur reſpectu Auditits, ac tunice Oculi 
Pupillam conflituentes, reſpettu Viihs ; utreque Membrane Species 
Senſbiles refringunt & quaſi emolliunt, eaſque Senſorio non nift pro- 
portiouatas tradunt, cui nudo fi adveniant, teneriorem ejus eraſin 
acile lædant, aut obruant. Reverd Tympanum non audit, ſed me- 
Hori tuttorigue Auditioni confert. Si hac pars deſiruatur, Senſio 
adbue aliquandiu, redi lictt modo, peragi palit ; quippe experi- 
mento olim in Cane fatto, Wc, — Janitoris officio ut Iympanum 
red deſungi- poſit, expanſum tjus pro data occaſione flringi, aut 
relaxari debit, weluti nimirim Oculi Pupilla — Quaprepter buic 
Auris Tympano, non ſecus ac bellico, machine five tæniæ quædam 
opponuntur, que ſuperficiem tjus mod? tenſiorem, modd laxiorem 
| reddant : hoe enim efficiunt tria Officula, cum Myſcule, &c. 
Willis de Anim, Brut, cap. 14. | og 
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For this Opinion of Dr. Willis, Dr. Schelhammer is very ſe- 
vere upon him, deriding the Refraftions he ſpeaks of; and 
therefore ſeriouſly proves that they are the Humours, not Tu- 
nicks of the Eye, that refract the Rays of Light; and then 
jeeringly demandeth, whether the ſonorous Rays are refract- 
ed by paſſing through a different Medium? Whether the Con- 
vexity or Concavity of the Drum collects thoſe Rays into a fo- 
cal Point, or ſcatters them, r. And then faith, Ob has ra- 
tiones @ clarifſ. Viri, ac de re Medica preclard meriti, ſententi& 
non poſſumus non eſſe alienores : in quo uti ingenium admirer, quo» 
ties medicamentorum wires, aut morborum cauſas explicat, fie nbi 
forum ſuum egreſſus, Philoſophum agit, ac wel Partium uſam, 
vel Chymicarum rerum naturam ſcrutetur, ejus haud femel non 
modo judicium defidero, wverum aliquando etiam - This 
is ſo ſevere and unjuſt a Cenſare of our truly famous Coun- 
tryman, (a Man of known Probity) that might deſerve a bet- 
ter Anſwer : But I have only Time to ſay, that although Dr. 
Sebelbammer hath out-done all that wrote before him, in 
his Book de Auditu, and ſhewed himſelf a Man of Learning 
and Induſtry : yet, as our Countryman wrote more than he, 
(though perhaps not free from Errors too) ſo he hath manifeſt- 
ed himſelf to have been as curious and ſagacious an Anatomiſt, 
as great a 2 and as learned and ſkilful a Phyfician, 
as any of his Cenſurers ; and his Reputation for Veracity and 
Integrity, was no leſs than any of theirs too. But after all: 
this terrible Clamour, Dr. Schelbammer prejudicately miſtak- 
eth Dr. Willi;'s Meaning, to ſay no worſe. For by utreque 
Membrane refringunt, Dr. Willis plain enough, I think, means 
no more than a Reſtriction of the Ingreſs of too many Rays; 
as his following explicatory Words manifeſt, viz. An: un, 
& quaſi emolliunt, eaſque Senſorio non niſi proportionatas tradunt. 
But indeed Dr. Schelbammer hath ſhewn. himſelf a too rigid 
Cenſor, by making Dr. Willis ſay, the Zar Drum hath ſuch 
like Braces as the War Drum, wiz. Qrod porrò de machinis ſeu 
teniis Tympani bellici adducit, dicitgue idem in Tympano audite- 
rio conſpici, id prorſus falfiſimum et. I wonder Dr. Schelbammer 
did not alſo charge Dr. Millis with making it a Porter, fince 
he hath in the ſame Paragraph, Fanitoris officio, &c. But Dr. 
Willis's Meaning is plain enough, that the little Bones and 
Muſcles of the Zar Drum do the ſame Office in ftraining and 
relaxing it, as the Braces of the Var Drum do in that. And 
conſidering how curious and ſolemn an Apparatus there is of 
Bones, Muſcles, and Joints, all adapted to a ready Motion, I 
am clearly of Dr. Willis Opinion, that one great Uſe of = 
; ar 
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Zar Drum is for the proportioning Sounds; and that by its Ex- 
tenſion and Rettaction, it correſponds to all Sounds, loud or 
languid, as the Pupil of the Eye doth to ſeveral Degrees of 
Light: And that they are no other than ſecondary Uſes aſ- 
ſigned by Dr. Schelhammer, as the principal or ſole Uſes of 

keeping out the external cold Air, Duſt, and other Annoy- 
ances; but eſpecially that, Ob /olius aeris interni poti/fomitm 
irrumpentis vim, hune motum Tympani ac Mallti eſſe conditum, ut 
cedere primum, deinde ſibi reftitui queat ; as his Words are, Par. 
alt, cap. vi. ſed. 13. 

It was no improbable Thought of Robault, Nos attentes præ- 
bere, nil aliud gi, ni Tympanum, ubi ita opus eft facto, con- 
tendere aut laxare, & operam dare ut illud in cd pofitione inten- 
zum flet, in gud tremulum aeris externi motum commadiſſime excipere 
poſit. Roh. Phyſ. p. i, cap. 26. ſect. 48. 

The Hearing of deaf Perſons more eaſily by Means of loud 
Noiſes, is another Argument of the Uſe of the Straining or 
Relaxation. of the Tympanum in Hearing. Thus Dr. Willis 
(ubi ſupra) Accepi olim a wiro fide digno, ſe mulierem noviſſe, 
gue licet ſurda fuerit, quouſgue tamen intra conclave Tympanum 
Pulſaretur, verba quevis clare audicbat : quare' Maritus tjus 
Tympaniſtam pro ſervo demeſtico conducebat, ut illius oe, colloguia 
interdum cum Uxore ſud baberet. Etiam de alio & urdaſtro mibi 
narratum et, gui prope Campanile degens, quoties una plures Cam- 
pane reſonarent, vocem quamvis facile audire, & non alias, po- 
Tutt. 

' Abſeiſs Muſeulo [Proceſſus majoris Mallei] in recenti aure, 
relaxatur [Tympani Membrana. ] Yal/alv. de Aur. Hum. cap. ii. 


| Upon conſidering the great Difference in Authors Opinions, 
about the Uſe of the Parts, and Manner how Hearing is per- 
formed, as alſo what a curious Proviſion there is made in the 
Ear, by the four little Bones, the Muſcles, Membranes, Cc. 1 
wagmigded (ſince I penned this Note) to make Enquiry myſelf 
into this Part, and not to rely upon Authority. And after a 
diligent Search of various Subjects, I find we may give as ra- 
tional and eaſy an Account of Hearing, as of Seeing, or 
any other Senſe; as I have ſhewn in my laſt cited Note (4), 
Book VII. Chap. ii. with Relation to Birds. And as to Men 
and Beaſts, the Caſe is the ſame, but the Apparatus more 
complex and magnificent. For whereas in Birds, the auditory 
Nerve is affected by the Impreſſions made on the Membrane, 
by only the Intermediacy of the Collumella; in Man, it is 
done by the Intervention of the four little Bones, with the 
Muſcles acting upon them; his Hearing being to be adjuſted 
- to all Kinds of Sounds, or Impreſſions made upon the Men- 

brana Tympani, Which en o are imparted to the audi- 
tory Nerwe, in this Manner, viz, Furſt they act upon the — 
* rang 
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paſs to that of the Labyrinth (v), and therein 
ſurvey the curious and admirable Structure of the 
Veſtibulum, the Semicircular Canals (x), and Cocb- 
lea; particularly the artificial Gyrations, and 
other ſingular Curioſities obſervable in the two 
latter. | 

But I ſhall not expatiate on theſe recluſe Parts; 
only there is one ſpecial Contrivance of the Neryes. 
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brane and Malleus, the Malleus upon the Incus, and the Incus 
upon the O. Orbiculare and Stapes; and the Stapes upon the 
auditory Nerve : For the Baſe of the Stapes (the ſame as the 
Operculum in Birds) not only covers the Feneſfra Ovalis, with- 
in which the auditory Nerve lieth, but hath a Part of the audi- 
tory Nerve ſpread upon it too, It is manifeſt that this is the 
true Proceſs of Hearing ; becauſe if the Membrane be moved, 
you may ſee all the Bones move at the ſame Time, and work 
the Baſe of the Srapes up and down in the Feneftra Ovalis, as 
I ſhewed in this Chapter, Note (4), concerning the Mole ; and 
as it may be feen in other Ears, carefully opened, if the Parts 
remain in /its. | 

c I do not confine the Labyrinth to the Canales Semicireus 
lares, or any other Part, as the elder Anatomiſts ſeem to have 
done, who, by their erroneous and blind Deſcriptions, ſeem 
not well to have underſtood theſe Parts ; but with thoſe much 
more curious and accurate Anatomiſts Monſieur de Vernay, and 
Dr. Valſalva, under the Labyrinth I comprehend the Canales 
Semicirculares, and the Cochlea, together with the intermediate 
Cavity, called by them the Ye/:bulum. | 

(x) In the /emicircular Canals two Things deſerve to be 
noted, 1. That the three Canals are of three different Sizes, 
Major, Minor, and Minimus. 2. Although in different Sub- 
jets, they are frequently different, yet in the ſame Subject 
they are conſtantly the ſame. The Reaſon of all which, toge- 
ther with the Uſes, Valſalva ingeniouſly thinks is, that as a 
Part of the tender auditory Nerve is lodged in theſe Canals, ſo 
they are of three Sizes, the better to ſuit all the Variety of 
Tones ; ſome of the Canals ſuiting ſome, and others, other 
Tones. And although there be ſome Difference as to the 
Length and Size of theſe Canals, in different Perſons ; yet, leſt 
there ſhould be any Diſcord in the auditory Organs of one and 
the ſame Man, thoſe Canals are always in exact Conformity to 
one another in one and the ſame Man. Vid, Valſal. ubi ſupra, 
Cap. iu, ſect. 7. and cap. vi. ſect. 4, 9. 
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miniſtring to this Senſe of Hearing, which muſt 
not be paſſed by; and that is, the Branches of one 
of the auditory Nerves (y) ſpread partly to the Muſ- 
cles of the Ear, partly to the Eye, partly to the 
Tongue and Inſtruments of Speech, and inoſculated 
with the Nerves to go to the Heart and Breaſt, By 
which Means there is an admirable and uſeful Con- 
ſent between theſe Parts of the Body; it being na- 
tural for moſt Animals, upon the hearing any un- 
couth Sound, to erect their Ears, and prepare them 
to catch every Sound; to open their Eyes (thoſe con- 
ſtant faithful Centinels) to ſtand upon their Watch; 
and to be ready with the Mouth to call out, or ut- 
ter what the preſent Occaſion ſhall dictate. And 
accordingly it is very uſeful for moſt Animals, when 
ſurpriz'd and terrify'd with any Noiſe, preſently to 
| ſhriek and cry out. 
| But there is beſides this, in Man, another great 
Uſe of this nervous Commerce between the Ear and 
Mouth; and that is, (as one of the beſt Anthors 
on this Subject expreſſeth it) (z), . That the Voice 
% may correſpond with the Hearing, and be a kind 
« of Echo thereof, that what is heard with one of 
« the two Nerves, may be readily expreſſed with the 
« Voice, by the Help of the other.” 
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Hie prfterior Nervus extra cranium dilatus, in tres ramos 
dividitur, qui omnes motibus patheticis — injerviunt. Primus 
muſeulis Auris impenditur. Proculdubio hujus aftione efficitur, 
ut animalia gurvis, a ſubito Joni impulſu, aures yas fonum 
ximis cith tranſeuntem captaturas erigant, Ramus — 
verſus utrumpue oculi angulum ſurculos emittit : qui muſculis pal- 

arum attollentibus inſeruntur ; quorum certè munus oft ad ſu- 
bitum ſoni appulſum oculos confeſtim aperire, eoſque velut ad Ex- 
eubias wocare — Tertius— ramus verſus Linguæ radicem deſcen- 
dens, muſculis ejus & offis Hyaideos diftribuitur, adedgue orga- 
na queedam wecis edender aftuat, Wt. Williss Anat. 


1 Hajuſmodi Ner worum conformatio in Homine uſum alem in- 


feniorem præſtat, nempe ut Vox, &c, Willis ibid. | 
Thus 
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Thus much ſhall ſuffice to have ſpoken concern- 

ing the Organ. Let us, | 3 
| It. Take Notice of the O4je# of this admirable 
Senſe, namely, Sound; and ſo conclude this Chap- 
ters I ſhall not here enquire into the Nature and 
Properties of Sound, which is in a great meaſure 
intricate, and hath puzzelled the beſt Naturaliſts : 
Neither will I ſhew how this admirable Effect of 
the divine Contrivance, may be improved to divers 
Uſes (aa) and Purpoſes in human Life; but my 
7 | Buſineſs 


— 


(aa) Among the Uſes to which the Wit of Man hath em- 
ployed Sounds, we may reckon the Infiruments uſeful in con- 
vocating Aſſemblies, managing Armies, and many other Oc- 
caſions, wherein Bells, Trumpets, Drums, Horns, and other 
ſounding Inſtruments are uſed ; the Particularities of which it 
would be tedious to recount: As that the biggeſt Be in Eu- 
rope is reckoned to be at 1 in Germany, which they ſay 
may be heard twenty-four Miles, with much more to the ſame 
Purpoſe. I ſhall therefore only for a Sample take Notice of 
the Speating-Trumpet ; the Invention of which is commonly 
aſcribed to our eminent Sir Samuel Morland ; but was more pro- 
bably Ab. Kircher's ; at leaſt he had contrived ſuch an Inſtru- 
ment before Sir Samuel hit upon his. Kircher, in his Phonurg. 
ſaith, the Tromba publiſhed laſt Year in England, he had in- 
vented twenty-four Years before, and publiſhed in his Mi/ar- 
gia; that Fac. Albanus Ghibbeſius, and Fr. Eſcbinardus, aſcribe 
it to him; and that G. Schottus teſtifieth he had ſuch an In- 
firument in his Chamber in the Romas College, with which he 


could call to, and receive Anſwers from the Porter. And con- 


fidering how famed Alexander the Great's Tube was, which is 
ſaid might be heard 100 Szadia, it is ſomewhat ſtrange that no 
body ſooner hit upon the Invention, Of this Srentorophonick 
Horn of Alexander, there is a Figure preſerved in the Vatican, 
which, for Curioſity ſake, I have, from Kircher, repreſented 
in Fig. 3. He ſaith its Diameter was five Cubits, and that it 
was ſuſpended on a Supporter. 
For the Make of the Speating-Trumper, and the Reaſon why 
it magnifies Sounds, I ſhall refer to Kircher, eſpecially to Sir 
Samuel Morland's Tuba Stentorophonica, publiſhed in 1672. 
Kireber ſaith, he took one of theſe Trumpets of fifteen 
Palms Length, along with him to the Mon; Euftachianus, where 
he convocated 2200 Perſons to Prayers, by Means of the un- 
uſual Sound, at two, three, four, and five alan Miles Di- 


ance, 
tem Wich 
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Buſineſs will be to ſhew that this Thing, of ſo ad- 
mirable Uſe in the animal World, is the Work of 
God. And this will appear, let the Subject Mat- 
ter of Sounds be what it will; either the Atmo. 
ſphere (3b) in groſs, or the ætherial Part thereof, 

| or 
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With theſe Below#ng-Trumpets, Iſhall join ſome Bellowing- 
Caves for the Reader's Diverfion. O.. —— deſcribes a — 
in Finland, near Viburg, called Smellin, into which, if a Dog, 
or other living Creature be caſt, it ſends forth ſo dreadful a 
Sound, that knocks down every one near it. For which Rea- 
ſon they have guarded the Cave wich high Walls, to prevent 
the Miſchiefs of its Nojſe. Vid: Ol. Maga. His. lib. xi. cap. 
| Such another Peter Martyr faith is in Hi/þaniola, which, 
with a ſmall Weight caſt into it, endangers Deafneſs at five 
Miles Diſtance. And in Switzerland, Kircher ſaith, in the 
 Cucumer Mountain is a Pit that ſends out both a dreadful Noiſe 
and a great Wind therewith ; and that there is a Well in his 
Country, 3000 Palms deep, whole Sound is equal to that of a 
great Gun. Viae Kircher, Phonurg, 
\ | OL. Magnus, ſpeaking of the valt high Mountains of a North- 
.ern Province, called Angermannia, ſaith, Ubi baſes verum in 
. profundiſ/imo gurgite flartes, caſu aliguo, vel propofito Nawtee ac- 
_<efferint, tantum borrorem ex alta fluctuum coll;frone percipiunt, ut 
1 præcipiti remigio, aut valido vento ewvaſer:nt, ſolo pavers 
rer exanimes fiant, multoque dierum curriculo, ob capriis turbatio- 
nem, N mentis, & ſanilatis compotes vix evadant. Haben. 
buſes illarum mont iuim in fluctuum ingreſſa & regreſſi tertugſas ri- 
. mas, five ſciſſuras, fatis flupendo nature e fabricatas, in 
. quibus longd varagine formidabilis ille Sonitus quaſi Jubterraneum 
:7onitru generatur. Ol, Magn. lib, ii. cap, 4. See alſo cap. 
12. | ( 
I=. That the Air is the Subject, or Medium of Sound, is 
manifeſt from the Experiments in rarcfied and condetiſed Air. 
In an unexhauſted Receiver, a ſmall. Bell may be heard at the 
- Diſtance of ſome Paces; but when exhauſted, it can ſcarce be 
heard at the neareſt Diſtance : and if the Air be compreſſed, 
the Sound will be louder, proportionably to the Compreſſion 
or Quantity of Air crouded in, as I have often tried myſelf, 
and may be ſeen in Mr. Hawi/be's cutious Experiments, p. 
97. Aſſo his Experiments in Phil. Tran/. No 321. 
Neither doth this ſucceed only in forced Rarefactions and 
Condenſations of the Air, but in ſuch alſo as are natural; as 
is evident from David Fredlichius in Yarenius, upon the higheſt 
Eminences of Carpatbus, near Keſmarckt, in Hungary, The 
Story of Fradlichius is this: Ego men/e Tunii 1615, 2. 
tent, 
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or ſoniferous Particles of Bodies, as ſome fancy, or 


whatever elſe Philoſophers may think it. For 


leſeens, ſublimitatem horum montium, cum duobus comitibus Schola - 
ribus, experiri wolens, ubi, cum in prime rupis vertice, magno la- 
bore, me ſummum terminum aſſecutum eſſe putarem, demum ſeſe ob- 
tulit aha multo altior cautes, ubi pervaſia eaque vacillantia ſaxa 
(quorum unum, fi loco @ wiatore dimovetur — aliquot centena — 
rapit, & quidem tanto cum fragore, ut illi metuendum ſit nd totus 
Mons corruat, eumęue obruat) enixus Jem, iterum alia ſublimior 
prodiit, c. donec ſummo vitæ periculo ad ſupremum cacumen pe- 
netraverim. Ex declivioribus montibus cum in ſubjectas walles, — 
nil nifi obſcuram noctem, aut caruleum quid, inſtar profundi atris, 
quod wulgd ſudum calum appellatur, obſervare potui mibique vi- 
debar, fi de mont caderem, non in terram, ſed red in ſolum me 
prolapſurum. Nimia enim declivitate, ſpecies wiſibiles extenuatæ 
& babutate furrunt. Cum verd altiorem montem feterem, quaſe 
intra nebulas den/iſſimas herebam — Et cum non procul à ſummo 
vertice efſem de ſublimi quieſcens proſpexi & animadverti iis in 
lacit, ubi mibi antea videbar intra nebulas hefiſſe, compaas ar- 
que albas ſeſe movers nubes, ſupra guat, per aliquot milliaria, & 
ultra terminos Sepuſi commodus mihi preſpectus patuit. Alias tamen 
etiam nubes altiores, alias item humiliores, necnon quaſdam ægua- 
liter à terr4 diftantes vidi. Atque hinc tria intellexi, 1. Me u 
tranſiviſſe principium media Aeris regionis. 2. Diffantiam juubi- 
wm à terra, non «ft aqualem. — 3. Diſftantiam nubium — yon 72 
Mill. Ger. ut quidam — ſed tantum dimidiatum Mill. Ger. In 
ſummum montis verticem cum perveniſſem, adev tranguillum & ſub- 
tilem atrem ibi offindj, ut ne pili quidem motum ſentirem, cùm ta- 
men in depreſſuoribus ventum vehementem expertus fim : unde collegi 
ſummum cacumen iſtius montis Carpathici ad Mill. Germ. -à radici- 
bus ſuis imis exſurgere, & ad ſupremam uſque atris regiontm, ad 
quam Venti non aſcendunt, pertingere. Exploft in ea ſummitate Sclo- 
petum : quod non majorem ſonitum primò pre /e tulit, quam ff li- 
gillum vel bacillum confregiſſem ; poſt intervallum autem temporis 
murmur prolixum invaluit, inferioreſque montis partes, convalles 
& flvas opplevit. Deſcendendo per ni ves annoſas intra convalles, 
chm iterum Sclopetum exonerarem, major & borribilior fragers 
quam ex tormento capaciſſimo inde exoriebatur : hinc verebar ne te 
tus mons concuſſus mecum corrueret : duravitque hie ſonus per ſemi- 
. quadrantem bore u/que dum abſftruſi/ſimas cavernas penetrafſet, ad 
ques air undigue multiplicatus refilitt. — In bis celfis montibus, 
 Plerumgque ningit grandinatve media æſſ ate, quoties nempe in ſubje24 
A wicind planitie pluit, uti hoc ipſum expertus ſum, Mies di- 
verſorum annorum ex colore & cortice duriore dignoſci poſſunt. 
Varen, Geogr. Gen. lib. i. cap. 2 beg: We 77> — 
EEG | 2 : 


132 0 Sound. Book IV. 


who but an intelligent Being, what leſs than an 
omnipotent and infinitely wiſe God could contrive, 
and make ſuch a fine Body, ſuch a Medium, ſo 
ſuſceptible of every Impreſſion, that the Senſe of 
Hearing hath Occaſion for, to empower all Animals 
to expreſs their Senſe and Meaning to others; to 
make known their Fears, their Wants, their Pains, 
and Sorrows in melancholick Tones ; their Joys 
and Pleaſures in more harmonious Notes; to fend 
their Minds at great Diſtances (cc), in a ſhort 

| Time 
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The Story being diverting, and containing divers Things 
remarkable, I have choſen to note the whole of it (although 
ſome what long) rather than ſingle out the Paſſages only which 
relate to the diminiſhing the Sound of his Piſtol, by the Rarity 
of the Air at that great Aſcent into the Atmoſphere; and the 
magnifying the Sound by the Poly phoniſms or Repercuſſions of 
the Rocks, Caverns, and other Phonochamptick Objects be- 
low in the Mount. 

But it is not che Air alone that is capable of the Impreſſions 
of Sound, but the Water alſo, as is manifeſt by ſtriking a Bell 
under Water, the Sound of which may plain enough be heard, 
but it is much duller, and not ſo loud; and it is alſo a fourth 
deeper, by the Ear of ſome great judges in Muſical Notes, 
who gave me their Judgments in the Matter. But Merſenne 
ſaith, a Sound made under Water, is of the ſame Tone or Note, 
if heard under Water; as are alſo Sounds made in the Air, 
when heard under Water. ide Mer ſen. Hydraul. 

Having mentioned the hearing of Sounds under Water, there 
is another Curioſity worth mentioning, that alſo farther proves 
Water to be ſuſceptible of the Impreſlions of Sound, wiz, Di- 
vers at the Bottom of the Sea, can hear the Noiſes made 
above, only confuſedly. But, on the contrary, thoſe above 
cannot hear the Divers below. Of which an Experiment was 
made, that had like to have proved fatal : One of the. Divers 
| blew zn Horn in his Diving Bell, at the Bottom of the Sea; 
the Sound whereof (in that compreſſed Air) was fo very loud 
and irkſome, that it ſtunned the Diver, and made him ſo giddy, 
that he had like to have dropped out of his Bell, and to have 
been drowned. Yide Sturmii Colleg. Cur. Pol. ii. Tentam. 1- 

(cc) As to the Diſtance to which Sound may be ſent, having 
. ſome doubt, whether there was any Difference between the 
Northern and Southern Parts, by Favour of my learned and il- 
luſtrious Friend, Sir Henry Newton, her late Majeſty's Envoy 
at Florence, 1 procured ſome Experiments to be made for me . 

| 1taly. 


than 8. Offend -, * 


Time (dd), in loud Boations; ox to expreſs their 
Thoughts near at hand with a gentle Voice, or in 
ſecret Whiſpers! And to ſay no more, who leſs 
than the ſame moſt wiſe and indulgent Creator, 
could form ſuch an CEconomy, as that of Melody 
and Muſick is; That the Medium ſhould (as I ſaid) 
ſo readily receive every Impreſſion of Sound, and 


— 


— 


Ttaly. His moſt Serene Highneſs the Great Duke was pleaſed to 
order great Guns to be fired for this Purpoſe at Florence, and 
Perſons were appointed on purpoſe to obſerve them at Leghorn, 
which they compute is no leſs than 55 Miles in a ſtrait Line. 
But notwithſtanding the Country between being ſomewhat 
hilly and woody, and the Wind alſo was not favouring, only 
very calm and till, yet the Sound was plainly enough heard. 
And they tell me, that the Legbern Guns are often heard 66 
Miles off, at Porto Ferraro ; that when the French bombarded 
Genoa, they heard it near Leghorn, go Miles diſtant; and in 
the Meſiza Inſurrection, the Guns were heard from thence as far 
as Augn/ta and Syracuſe, about 100 Iralian Miles. Theſe Di- 
ſtances being ſo conſiderable, give me reaſon to ſuſpeR, that 
Sounds fly as far, or nearly as far, in the Southern as in the 
Northern Parts of the World, notwithſtanding we have a 
few Inſtances of Sounds reaching farther Diſtances. As Dr. 
Hearn tells us of Guns fired at Stockholm, in 1685, that were 
heard 180 Engliſh Miles. And in the Dutch War, 1672, the 
Guns were heard above 200 Miles. Jide Phil. Tranſ. Ne 113. 
Allo there is this farther Reaſon of Suſpicion, that the Mercury 
in the Baromcter riſeth higher without than within the Tropicks, 
and the more Northerly, ſtill the higher, which may increaſe 
the Strength of Sounds, by Note (66). f 

(dd) As to the Velocity of Sounds, by Reaſon the moſt 
celebrated Authors differ about it, I made divers nice Experi- 
ments myſelf, with good Inſtruments ; by which I found, 1. 
That there is ſome, although a ſmall Difference, in the Velo- 
city of Sounds, with or againſt the Wind: Which alſo is, 2. 
Augmented or diminiſhed by the Strength or Weakneſs of the 
Wind. But that nothing elſe doth accelerate or retard it, not 
the Differences of Day or Night, Heat or Cold, Summer or 
Winter, Cloudy or Clear, Barometer high or low, &c.. 2. 
That all Kinds of Sounds have the ſame Motion, whetner they 
be loud or languid, of Bells, Guns, great or ſmall, or any 
other ſonorous Body. 4. That they fly equal Spaces in equal 
Times. Fifthly and laſtly, That the Mean of their Flight js 
at the Rate of a Mile in 9 half Seconds and a quarter, or 1142 
. Feet in one Second of Time, Vide Phil. Tranſ. ibid. 


K 3 | convey 
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convey the melodious Vibration of every muſical 
String, the harmonious Pulſes of eyery animal 
Voice, and of every muſical Pipe; and the Ear be 
as well adapted, and ready to receive all theſe Im- 
reſſions, as the Medium to convey them: And laſt- 
ly, that by Means of the curious Lodgment, and 
Inoſculation of the Auditory Nerves before-men- 
tioned, the Orgaſms of the Spirits ſhquld be allayed, 
and Perturbations of the Mind, in a great Meaſure, 
quieted and ſtilled (ee): Or, expreſs it in the 
| Words 


(ee) Timothy a Muſician could excite Alexander the Great to 
Arms with the Phrygian Sound, and allay his Fury with an- 
other Tone, and excite him to Merriment. So Ericus King of 
Denmerk, by a certain Muſician, could be driven to ſuch a 
Fury, as to kill ſome of his beſt and moſt truſty Servants. More 
of this Power of Muſick over the AﬀeCtions, may be ſeen in 
Ath. Kircher. Pbonurg. lib. ii. ſect. 1. Alſo in 1/. Yoſfus de 
| Poematum cantu & Rythmi viribus. © 
And not only upon the Affections, but alſo on the Parts of 
the Body, Muſick is able to exert its Force, as appears from 
the Gaſcoigne Knight, Cui Phormingis ſono audito Veſica flatim 
ad Urinam reddendam vellicabatur. Such another we have in 
A 1. Ephem. Nat. Curiof. Obſerv. 134. Alſo Morhof. de Scypb. 
witre fer cert. human. vocis ſonum frafto : where there is not 
only the Account of the Dutchman at Amſterdam, one Nich. Peter, 
that brake Romer-Glaſſes with the Sound of his Voice; but alſo 
divers other Inſtances of the Powers and Effects of Sound. But 
to the Story of the Ga/coigne Knight, Mr. Boyle, from Scaliger, 
adds 2 pleaſant Paſſage, That one he had diſobliged, to be 
even with him, cauſed at a Feaſt, a Bag-pipe to be played, 
when he was hemmed in with the Company; which made the 
Knight be-piſs himſelf, to the great Diverſion of the Compa- 
ny, as well as Confuſion of himſelf. Boyle's Efay +4 the Effet 
of Lang. Motion. In the ſame Book are other Matters that 
may be noted here, One whoſe Arm was cut off, was ex- 
ceedingly tormented with the Diſcharge of the great Guns at 
Sea, although he was at a great Diſtance on Land, And a 
reat Ship-Commander obſerved his wounded Men, with bro- 
| Limbs, ſuered in like manner at the Enemies Diſcharges. 
An ingenious Domeſtic of his own would have his Gums bt 
5 the tearing of brown Paper. And an ingenious Gentleman 
of Mr. Boyle's Acquaintance confeſſed to him, that he was in- 
 clined to the Knight of Gaſcoigne's Diſtemper, upon hearing the 
Noiſe of a Tap running. The Dancing to certain 8 of 
er W + +® & 2 nn 7 f ſong 
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Words of the laſt· cited famous Author (, That 
« Mufick ſhould. not only affect the Fancy with 
« Delight, but alſa give Relief to the Grief and 


A 


Perſons bit with the Tarantula, he was aſſured of by an inge- 

nious Acquaintance at Tarentum, who ſaw ſeveral, among the 

| reſt a Phyſician, affected with that Diſtemper. And many 

other Accounts of this Kind, ſeemingly credible, are related 

in Morhoff, Kircher, and many others ; although Dr. Cornelio 

queſtions the Matters of Fact relating to the Cure of the Ta- 

rantula Bite, in Philo/. Tran. No 83. Mr, Boyle alſo ſaith, a 

ſober Muſician told him, he could make a certain Woman 
weep, by playing one Tune, which others would be little af- 

fected at. And he ſaith, that he himſelf had a kind of ſhi- 

vering at the repeating two Verſes in Lucan, And I add, that 

I very well knew one to bave a ſort of Chill about his Pre- 

cordia and Head, upon reading or hearing the 53d Chapter of 
2 ; a8 allo David's Lamentations for Saul and Jonathan, 

1 Jam 1. 

Neither are our Minds and Bodies only affected with Sounds, 
but inanimate Bodies are ſo alſo, Of which many Stories may 
be met with in Kircher, particularly a large Stone that would 
tremble at the Sound of one particular Organ-Pipe ; in Mor- 
heff alſo, who, among many other Relations, hath this: Me- 
mini cum ifi (clash M illiſo] de experimento Vitri per vocem 
fracti narrarem, ex eo audi viſſe, quod in adibus Py vici- 
nis aliquoties collapſum pavimentum furrit ; quod ipſe ſonis conti - 
nuiſ ad/cribere non dubitavit, Morhoff, cap. 12, Mer/enne al- 
ſo, among many Relations in his Harmon. and other Books, 
tells a far more probable Story, of a Particular Part of a Pave- 
ment, that would ſhake, as it the Earth would open, when the 
Organs played, than what he relates about Antiparthy, in his 
Queſt. Comment in Cene/. viz. That the Sound of a Drum made 
of a Wolf's Skin, will break another made of Sheep's Skin: 
That Hens will fly at the Sound of an Harp ſtrung with Fox- 
Gut Striags ; and more to the ſame Purpoſe. Mr. Boyle alſo, 
in his laſt cited Book, tells us, Seats will tremble at the 
Sound of Organs ; and that he hath felt his Hat to do ſo too 
under his Hand, at certain Notes both of Organs, and in 
Diſcourſe ; that he tried.an Arch that would anſwer to C-fa-ut, 
and had done ſo an hundred Years ; and that an experienced 
Builder told him, any well-built Vault will anſwer ſome deter- 
minate Note. And at Ea/ftbury-Houſe, near Barking, I myſelf 
diſcovered the Porch (having firm Brick-Walls,) not only to 
ſound, when ſtruck on the Bottom, but alſo to give almoſt as 
loud a Sound, when I founded the ſame Note with my Voice. 
Y Willi, ubi ſupra. a 

K 4 « Sadneſs 
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«© Sadneſs of the Heart; yea, appeaſe all thoſe tur- 
c bulent Paſſions, which are excited in the Breaſt 
5 by an immoderate Ferment, and Fluctuation of 
d the Blood.” 

And now, who can reflect upon all this curious 
Apparatus of the Senſe of Hearing, and not give the 
great Creator his due Praiſc! Who can ſurvey all 
this admirable Work, and not as readily own it 
to be the Work of an omnipotent, and infinitely 
wiſe and good Gop (gg), as the moſt artful Melodies 
we hear, are the Voice or Performances of a living 
Creature! 


— — — 


_ 


(28) Tile Deus eff — qui non calamo tantim cantare, & 44 
atque inconditum carmen ad aliquam tantùm oblectationem modulari 
docuit, ſed tot artet, tot vocum warietates, tot ſonos, alios ſpirits 
neſt ro, alios externo cantu edituros commentus eft, Senec. de Benet. 


lib, iv. cap. 6. 


CHAP. 


CHAT. 
Of the Senſe of Smelling. 


\ HIS Senſe I ſhall diſpatch in leſs Compaſs 
than the two laſt, becauſe its Apparatus (al- 
though ſufficiently grand and admirable, yet) is not 
ſo multiplicious as of the Eye and Ear; it being 
ſufficient in this Senſe, that the odoriferous Effluvia 
of Bodies (a) can have an eaſy, free Paſſage to the 
olfactory Nerves, without the Formalities of Re- 
fractions, and other Preparations neceſſary to the 
Perfection of the two former Senſes. Accordingly, 
the all wiſe Creator hath made ſufficient Proviſion 
for the Reception of Smells, by the Apertyre of 
the Noſtrils (4) ; made not of Fleſh, or Bone, but 
cartilaginous, the better to be kept open, and withal, 
to be dilated or contracted, as there is Occaſion ; 
For which Service it hath ſeveral proper and curious 
Muſcles (c). 

And 


— — 


* a. 


(a) A Piece of Ambergreaſe ſuſpended in a Pair of Scales 
that would turn with a very ſmall Part of a Grain, loſt nothing 
of its Weight in three Days and a half; neither did 4/afetida 
in five Days and a half: But an Ounce of Nutmegs loſt five 
Grains and a half in fix Days; and Clowes, ſeven Grains and 
four fifths, Beyle's Subtil. of Efluv. chap. 5. 

(6) Nares, & quod omnis Oder ad ſuperiora firtur, read ſare 
ſum ſunt : Et gu Cibi & Petionis judicium magnum carum eff, 
— fine cauſd vicinitatem Oris ſecutæ ſunt. Cic. de Nat. Deor. 

ib. ii. cap. 56. 6 

(ec) Had — the Contriver of Animal Bodies been minded 
that his Work ſhould have all the Signatures of Accuracy, this 
Senſe might have been performed by a bare Aperture of the 


' Noſe ; but that nothing might go imperſect out of his Hand 
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And foraſmuch as it is by Breathing (4), that 
the odorant Particles are drawa in, and conveyed 
to the Senſory; thereof there is a very wiſe Pro- 
viſion made in the Laminæ, with which the upper 
Part of the Noſe is barricaded, which ſerve to two 
excellent Uſes : Partly, to fence out any noxious 
Subſtances from entering the breathing Paſſages in 
our Sleep, or when we cannot be aware (e); and 
partly to receive the Divarications of the olfaFory 
Nerves, which are here thick ſpread, and which do 

theſe Means meet the Smells entering with the 
Breath, and ſtriking upon them. 

And accordingly, the more accurate this Senſe is 
in any Animal, the longer we may obſerve thoſe 
Lamine are; and more of them in Number folded 
vp, and crouded together, to contain the more 
nervous Filaments, and to detain and fetter the 
odoriferous Particles in their Windings and Turn- 
ings. | 
nd an admirable Proviſion this is, which the 
great Creator hath made for the Good of brute 


Creatures (f); the chief Acts of many of whoſe 
. Lives 


92 


he hath made a Part of the Noſe eaſily moveable, and given a 
Set of Muſcles to lift up, and open and ſhut the Noltrils ; and 
ſo ad juſt it to every Occaſion of this Senſe, 

| (4) Oaerem non  aliud, quam infettum Lira, intelligi poſſe. 
Plin. Nat. Hiſt. lib. ix. cap. 7. 

{e) For a farther Guard againſt the Ingreſs of noxious 
Things, the /:brife, or Hairs placed at the Entrance of the 
Noftriis, ſerve ; which, in ſome Meaſure, ſtop the Entrance of 
Things improper, or, however, give Warning of them ; but 
at the ſame time allow an eaſy Paſſage to the Breath and Odours. 

(f) Multd præclarius emicat [ Olfactus] in brutis animalibuy, 

- quam in homine : ita namgue hoc ſolo indice, berbarum, aliorum- 
que corporum privs ignotorum wvirtutes certifſime dignoſeunt, quin & 
 wittum ſuum abſentem, vel in abfiruſo poſitum, Odoratu venantur, 
ac facillim? inveſiigant. Quòd autem minis ſagaces ſunt heminum 
warts, illud non facultatis bujus abuſui (prout nonnulli wolunt } 
aferibi debet, verùm in cauſa e ipſius Organi defetus : bee enim 
circa vidis human criteria (ubi ratio, & intellectus adſunt non 
ita accuratum requiritur ; Propterea enim inferiores potentiæ in ho- . 
2 me 
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Lives are perform'd by the Miniſtry of this Senſe, 
In Inſects, and many other Creatures, it is of great 
Uſe in the Propagation of their Kind ; as particu- 
larly in helping them to ſafe and convenient Places 
for the Incubation of their Eggs, and breeding u 

their Young. Others are by the Accuracy of this 
Senſe, of Uſe to Mankind, which would be other- 


wiſe of little or no Uſe (g). And moſt of the ir- 


rational Animals, Birds, Beaſts, and creeping 
Things, do, by their Smell, find out their Food; 
ſome at great Diſtances, and ſome at Hand, With 


what Sagacity do ſome diſcover their Food in the 


Midſt of Mud and Dirt (4)? With what Curioſity 
do the herbaceous Kind pick and chuſe ſuch Plants 
as afford them wholſome Food, or ſometimes ſuch 
as are Medicinal (i), and refuſe ſuch as would hurt 
and deſtroy them ? And all by the Help principally, 
if not only, of the Smell, aſſiſted by its near Ally 
the Taſte, Of which I ſhall in the next Place ſpeak 
very briefly. 


— 


mine, à naturd minus perfacæ exiſtunt, ut ſuperiorum cultui & er- 
preitio relingueretur locus, Willis de Anim. Brut. cap. 13. 

(g) Thus the chief Uſe of Hounds is to hunt; and other 
Dogs, to be a Watch and Guard to our Houſes by Night. For 
which Services (particularly in Hounds) their Ol/afory Nerwes 
are not only remarkably larger (like as they are in other Brutes), 
but their Branches and Filaments are, in the Laming of the 
Noſtrils, both more and larger than I have ſeen in any other 
Creature whatſoever. Alſo there are more Convulſions of the 
Laminæ than I ever remember to have found in any other Ani- 
mal 


The Sagacity of Hounds is prodigious ; af which ſee an In- 
ſtance in Book IV, Chap. xi. Note CH. 

(6) See Beek VIL. Chap. i, Note (e) 8 

(i) Vide Plin. Hift. Nat. lib. viii. cap. 27. animalia 
guas her bas aſtenderunt. | 8 / 


CHAP, 


Of the Tafte (a). 


{FN this, as in the laſt Senſe, we have an Appara- 
tus abundantly ſufficient to the Senſe; Nerves 
curioufly divaricated about the Tongue (), and 


Mouth, to receive the Impreſſions of every Guſto; 
* and 


(a) Ta & di tay xv, &c. Saporum genera, — dulcis, pin- 
is, aufterus, acerbus, acris, ſalſus, amarus, acidus. Theophr. 
de Cauſ. Plant. lib. vi. cap. 1. What may be the Cauſe of 
the Difference of Taſtes, he ſaith, is hard to aſſign, erdl«gov v 
Tels when, Kc. Utrum affettionibus Serſuum — an figuris, gui- 
bus finguli conflant, ut Democritus cenſet, id. ibid. Anixgil®- , 
&c. Democritus — dulcem efſe ſaporem qui rotundus ; acerbum 
ui figurh 1 ; aſperum qui multis angulir, Kc. Id. ib. &c. 
ut of the Diverfities and Cauſes of Taſtes, ſee Dr. Grew, 
Lelk. 6. and Dr. Willis de Anim. Brut. cap. 12. 

(6) Intelletus Saporum eft cæteris in primd lingud : Homint, 
& in palate. Plin. lib. xi. cap. 37. 

The Opinions of the Anatomiſts concernivg the Organ of 
Taſle, are various. Bauhin. T. Bartholin. Bartholette, V:ſlinge, 
Deufinge, &c. place it in the laxer, fleſhy Parts of the Tongue. 
Our famous M barton, in the Gland at the Root of the Tongue: 
Laurentius. in the thin Tunick covering the Tongue; but the 
learned Malpighi, with great Probability, concludes, becaule 
the outward Cover of the Tongue is perforated, under which 
lie papillary Parts, (of which Mr. Coxvper hath very good Cuts 
in his Anat. Tab. 13.) that in theſe the Taſte lieth, Malpiob/”s 
Words are, Quare cùm diftis meatibus inſignibus occurrant paprl- 
larea corpora, probabilius eft in his ultimo, ex ſubintranti ſapido 
bumove titillationem,  mordicationem quandam fieri, que Gum 
efficiat. Malpig. Op. Tom. ii. De Lingua, p. 18. 

Precipuum ac ferè ſolum Guſtatũs or ga non eff Lingua; cui ali- 
gratenus ſubobſcur? tamen Palatum, & ſuperior Gule pars con/en- 
. diunt;, in emnzbus werd fibre ner vaſæ immediata ſenſionis inſtru- 
mentla 
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and theſe Nerves guarded with a firm and proper 
Tegument to defend them from Harms; but with- 
al, ſo perforated in the papillary Eminences, as to 
ive a free Admiſſion to Taſtes. ef 
But I ſhall ſay no more of this Senſe; only a 
Word or two of its Conſent with the Smell, and 
the Situation of them both: Their Situation is in 
the moſt convenient Place imaginable, for the Diſ- 
charge of their Offices; at the firit Entrance (c), 
in the Way to the grand Receptacle of our Food 
and Nouriſhment; to ſurvey what is to be ad- 
mitted therein; to judge between what is wholſome, 
and fit for Nouriſhment, and what is unſavory 
and pernicious. And for this End, the all- wiſe 
Creator ſeems to have eſtabliſhed a great Conſent 
between the Eye, the Noſe, and Tongue, by or- 
dering the Branches of the ſame Nerves (di, to each 
of thoſe three Parts; as alſo indeed, to divers other 
Parts of the Body, which I may have Occaſion to 
mention in a more proper Place (e). By which 
Means, there is allo the Guard that can be, againſt 


th lll... * r 


—— — — 


menta ſunt. Quare obſervare e, Linguam pre alig gudvis parte 
inſigniter fibrojam ee, etiam texturd valdè poroſd conflare, in cum 
nempe finem, ut pariicule rei ſapidæ copiofius ac penitius intra Sen- 
forii meatus admittantur — Nervi autem qui fibris Lingus denfiſi- 
m intertextis famulantur, ac ſaporum impreſſiones Tp,mgaty al- 
i communicant, ſunt — Nerwvi è paribus tum quinto, tum none ; 
t ubique cum denjd propaginum ſerie per totam ejus compagem di- 
" ftributi, Willis ibid. \ | 
c Guſtatus, gui ſentire corum guibus weſeimur genera debet, 
habitat in ed parte Oris, gud eſculentis & poculentis iter natura 
patefecit. Cic. de Nat. Deor. lib. ii. cap. 56. Yide 'guogue 
ſupra, Note (b) Chap. iv. a a. 
aA, Multa hujus [quinti Paris] Nerwi propagines Maſticatio- 
nis operi deſtinantur ; ideoque quoniam alimenta ingerenda non modo 
Guftis, aft etiam Olfadiis & Viſus examen ſubire debent, ab to- 
dem Nervo, cujus rami ad Palatum & Fauces miſſi, 'Manducatis 
vis negotium peragunt, propagines aliæ, welut expleretrices, ad Na- 
res & Oculos feruniur, nempe ut iſthec aliorum ſenſuum organa, 
etiam ad objeta Guſtias melius dignaſcenda probationum auxiliis gui · 
buſdam inſtruantur. Willis Nerv. Deſcrip. & Uſus, cap. 22. 
ſe See Book V. Chap. viii. 


pernicious 


— 


a Anat. Iatrod. and Tab. 4. 
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pernicious Food; foraſmuch, as before it is taken 
into the Stomach, it is to undergo the Trial of 
three of the Senſes; the Scrutiny of the Eye, the 
ſtrict Surveyor of its outward Appearance; and 
the Probation of the Smell and Taſte, the two 
ſevereſt Judges of its natural Conſtitution and Com- 


CHAP. VI. 
Of the Senſe of Feeling {a}. 


AVING ſpent ſo much Time upon the other 
Senles, and therein given ſuch ample Proofs 


4 
H infinite Creator's Wiſdom ; I ſhall but briefly 


* 


lun — »„— * n 2 | . 


(a) Malpigbi is of Opinion, that as Tafte is performed 
.the. Patille of the Tongue, ſo is Feeling 4 hen Tie Zaids 
under the Skin. From — Diſſections, and other Obſerva- 
tions, he thus concludes: Ex his & fimilibus videbatur animus 
abund? certior redditus, earundem Papillarum pyramidalium copi- 
am, quas alias in Lingud deſcripſi, in lacis preciput acquiftieri 
"Factui dicatis reperiri, codem progigni nerwvo/o & cuticulari corpo- = 
re, eircumvolvi reticulari involucro, & extimam cuticu - 
iam, weluti alumum terminum attingere.— Micro/copico quilibet in 
mani t derſo pro ſudore orificia\quedam miro ordine diſper/a intueri 
Poteſt, circa ques frequentia guædam capitula afſurgunt ; hac we- 
-ro funt Popillarus fines, dum à cute afſurgentes interpofitum 4 
rant rete, fimulus extimam cuticulam. Hac repetitis ſectionibus 
-deprehendi ; ex quibus non improbabiliter deducam, fieuti ex elatio- 
ribus i papillis — in Lingud, Guftizs Organon elicitur, — ita ex 
cipioſã barum Papillarum congerie — in organi, ubi maxim? ani- 


 malia'T atis motione afficiuntur,—adexquatum Tai arganum uf 


fieiemer baberi, Malpig. de extern. Taft. Organ. p. 26. 


© Confal. quoque gjus Vit. p. 28. 


e Obſervations of Malpigbi, our late curious and diligent 


Mr. C hath confirmed, and given us very elegant Cuts 
both of the Skin, and the Papillæ, and the Nerves, Glands, 


c. under t, from Microſcopical Obſervations, Vid: Cowper's 
take 


” 
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take Notice of two Things relating to this laſt 
Senſe. = 

One is its Organ, and Nerves. For as all Senſa- 
tion is performed by the Nerves (), and indeed the 
other Senſes (performed by Nerves) are a Kind of 
Feeling; ſo is this Senſe of Feeling performed by 
Nerves likewife, ſpread in the moſt incomparable, 
curious Manner throughout the whole Body. But 
to deſcribe their Origin in the Brain, and Spinal- 
Marrow, their Ramifications to all the Parts; their 
Inoſculations with one Another; and other Matters; 
whereby not only the Senſe of Feeling is performed, 
but alſo animal Motion, and admirable Conſent and 
Harmony of all the Parts of the Body is effected: 
(To deſcribe, I fay, theſe Things,) would take up 
too much Time, and I have already, and ſhall, as I 

along, give ſome Hints thereof. _ 
The other Thiog I ſhall take Notice of, is, the 
Diſperſion of this Senſe 8 the Body, both 
without and within. The other Senſes, I have ob- 
ſerv'd, are ſeated in the very beſt Place for the Re- 
lief and Comfort, the Guard and Benefit of the 
Animal. And foraſmuch as it is neceſſary to the 
Being, and Well-being of the Body, that every Part 
ſhould be ſenſible of 1 hings ſafe, or Things preju- 
dicial to itſelf; therefore, it is an admirable Con- 
trivance of the great Creator, to diſperſe this Senſe 
of Feeling throughout every Part (c); to diſtinguiſh 
between 


* 
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* * 


(6) Although the Eye be the uſual Judge of Colours, yet 
ſome have been able to diſtinguiſh them by their Feeling, 
Quidam fuit qui venit ad M. Duc. Hetruriz anlam, gui colores 
per Tatum cognoſcebat. Pro experimento velum ſericum, unifor- 
miter textum, & pluribus coloribus tinctum, offtrebatur, & wera- 
citèr de colore in fingulis partibus judicabat. Grimald, de Lum. 
& Col. prop. 43. ſect. 59. 

Ce Tacbus autem toto corpore equabilittr fuſus eft, ut omnes ic- 
tus, omne/que nimios o& frigoris & caloriz appulſur, fentire foffemus, 

Cic, ubi ſupr 4. 
ys | Tau 
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between Pleaſure and Pain; Things ſalutary, and 
Things hurtful to the Body. 
Thus in the five Senſes of Animals, we have an 
OEconomy worthy of the Creator, and manifeſtly 
demonſtrating his Power, Wiſdom, and Indulgence. 
For whether we conſider the Mechaniſm of the Or- 
ns, or the great Uſe and Convenience of each 
Senſe, we find 1t noble and grand, curious and ar- 
tificial; and every Way worthy of its infinite Ma- 
ker, and beyond the Wit and Power of any Thing 
but a Gop : And therefore we muſt even deny our 
Senſes, by denying them to be God's Handywork. 
And now from thoſe chief Machines of Animal 
Performances and Enjoyments, the five Senſes ; let 
us paſs to another Thing in common to all the ſen- 
ſitive Creatures, which is Reſpiration. 


„ 


* — — 


Ta#us ſenſus omnibus eſt, etiam gui bus nullus alius ; nam & Q 
treis, & terreſtribus Vermibus quogue. Exiflimaverim omnibus 
. ſenſum & Guſtatis efſe. Cur enim alios alia ſapores aptetunt ? in 
gu wel præcipua Nature architectio. Plin. Nat. Hiſt. lib. x. 
cap. 71. | 


i 
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Of Reſpiration. 


XPF all the Acts of Animal Life, this is one of 
the chief, and moſt neceſſary. For whatſo- 
ever hath Animal Life, hath alſo the Faculty of Re- 


ſpiration, or ſomewhat equivalent thereto (a). In- 
| deed 


—_ 


(a) The Uſes aſſigned to Reiration by all the Anatomiſts 
before Malpight's Diſcoveries of the Structure of the Lungs, 
are ſo various, and many of them ſo improbable, that it 
would be frivolous to recount them. But the more eminent 
modern Anatomiſts aſſign theſe Uſes, Millis thus ſums up his 
Opinion: Præcipua Pulmonum functio, & uſus ſunt, ſanguinem 
& atrem per totas partium compages, intimoſque receſſus, atque 
ductus quoſque minutiſſimos traducere, & ubique invicem commit- 
tere; in eum nempe finem, ut ſanguis venoſus à circuits redux, & 
chymo recenti dilutus — tum perfectiùs miſceatur & velut ſubigatur, 
tum potiſſimum ut ſecundum omnes ſuas partes ab aire nitroſo de no- 
vo accendatur. Pharmaceut. p. ii. ſect. 1. cap. 2. ſect. 2. 
Mayow faith rightly, that one grand Uſe of Expiration is, Ut 
cum acre expulſo, etiam wvapores ; ſanguine exhalentes, fimul ex- 
Sufftentur. And as for Inſpiration, that it conveyeth a nitro- 
acrial Ferment to the Blood, to which the Animal Spirits are 
- owing, and all Muſcular Motion. Mayow de Reſpir. p. 22, 
Sc. med Edit, | 

Somewhat of the Opinion of theſe two laſt cited, if I miſ- 
take not (it being long ſince I read their TraQs, and have 
them not now at hand), were Ent, Sylvius, Swammerdam, Die- 
merbroeck, and my Friend Mr. Ray, in an unpubliſhed Tract of 
his, and his Letters now in my Hands. 

But our Dr. 7. 1 for good Reaſons, rejects theſe from 
being principal Uſes of Reſpiration, and thinks, with great 
Reaſon, the principal Uſe to be, to move, or paſs the Blood 
from the right to the left Ventricle of the Heart, Upon which 
account Perſons hanged, „ or ſtrangled by 
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deed ſo congenial is this with Life, that Breath 
and Life are in Scripture Phraſe and Common 

| Speech 
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fo ſuddenly die, namely, becauſe the Circulation of their Blood 
is ſtopped. For the ſame Reaſon alſo it is, that Animals die 
ſo ſoon in the Air-Pump. Among other Proofs, he inſtanceth 
in an Experiment of Dr. Croon, Profel Greſb. which he made 
before our Royal Society, by ſtrangling a Pullet, fo that not the 
leaſt Sign of Life appeared ; but by blowing Wind into the 
Lungs through the Trachsa, and ſo ſetting the Lungs a-play- 
ing, he brought the Bird to Life again. Another Experiment 
was once tried by Dr. Walter Needham, before Mr. Boyle and 
others, at Oxford, by hanging a Dog, ſo that the Heart ceaſ- 
moving. But haftily opening the Dog, and blowing Wind 
. Into the Ductus Pecquetianus, he put the Blood in Motion, and 
by that Means the Heart, and ſo recovered the Dog to Life 
again. Via Thurften de Reſpir. U/. p. 60, 63, med Edit. 
Such an Experiment as Dr. Creon's, my Friend the late 
Juſily renowned Dr. Hook fliewed alſo our Royal Society. He 
Cut away the Ribs, Diaphragm, and Pericardium, of a Dog 
alſo the Top of the Wind- ipe, that he might tie it on to . 
Noſe of a Pair of Bellows ; and by blowing it into the Lungs, 
he reſtored the Dog to Life; and then ceaſing blowing, the 
Dog would ſoon fall into dying Fits; but by blowing again, 
he recovered; and ſo alternately would die, and recover, ſor 
a conſiderable 'Time, as long and often as they pleaſed, Phil. 
Tranſ. No 28. 
For the farther Confirmation of Dr. Tharffen's Opinion, the 
r Dr. Muſgrave cut off, and cloſe ſtopped up the 
Wind- Pipe of a Dog with a Cork, and then threw open the 
Therax ; where he found the Blood ſtagnating in the Lungs, 
the Arteria Pulmonarit, the Right Ventricle, and Auricle of the 
_ Heart, and the two great Trunks of the Cava, diſtended with 
Blood to an immenſe Degree; but, at the ſame Time, the Vena 
Pulmonaris, the Left Ventricle and Auricle of the Heart in a 
manner empty, hardly a Spoonful of Blood therein. Phile/. 
Trag. Ne 240. Or both the Experiments may be together 
met with Lowwth. Abridg. vol. iii. p. 66, 67. 
This Opinion of our learned Thur/fon, the late learned E. 
mullerus elpouſed, who being particular in reckoning up the 
Uſes of Reſpiration, I ſhall therefore the more largely cite 
him. Reſpiration, faith he, ſerves, 1. 44 W rg 2. Ad 
Screatum. & Sputationem. 3. Ad Ofcitationem, Jm, Sternuta- 
tienem, Emuncſ ionempue. 4. Ad liguiderum Sorbitionem, Suctio- 
nme. 5. Ad Lequelam, Cantum, Clamerem, Riſum, Fletum, 
Flatum, 8 c. 6. Ad fæcum Alvi, Urine, Fats Melæ ve, nece 
non 
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Speech taken as ſynonymous Things, or at leaſt, 
neceſſary Concomitants of one another. N 


ſes 


n ry — 


— 


non Secundinarum expulfionem. 7. Ad promovendi Ventriculi, Iu- 
reftinorum, Lacteorumgue va ſorum, Ic. contenta. 8, Ad halitus 
s Sanguinis  pulmonibus, atris epe, exportandos. g. Ad 
tapnoin. 10. Ad exadttiorem Chyli, Lympheque, necnon San 
 geinis — miſcelam. 11. Ad conciliandum ſanguini — coccineam 
rubedinem, c. 12. Nec moros? negabimus, atrem — pulmonts, 
& /anguinem illos tranſcurrentem, minis calida reddere, fe. 13. 
Qod denique atr ſanguini fingulis Reſpirationibus aliguantillã 2 
parte, ar guaſdam in ſpirituum animalium ela- 
boratione particulas fimul contribuat. All theſe Uſes, although 
of great Conſequence, yet he thinks rather conduce to the Well 
Being, than the Being of the Animal; becauſe without any of 
them, the Animal would not ſo ſpeedily die, as it doth by 
Strangling, or in the Air-Pump. He therefore aſſigus a 14th, 
and the principal Uſe of Reſpiration to be, For the \paſſing 
the Blood through the Lungs, that is thrown into them by 
Heart, Etmull. Differ, ii. cap. 10. ſect. 1. and 16. | 
But the late Dr. Drake, with great Ingenuity and Addreſs, 
ike a Perſon ſo conſiderable for his Years, as he was in his 
ime,) not only eſtabliſhed this Notion of Reſpiration, but 
alſo carries it farther, making it the true Cauſe of the Diafole 
of the Heart; which neither Borelli, Lower, or Couyper, much 
leſs any before thoſe t Men, have well accounted for. 
That the Heart is a Muſcle, is made evident beyond all doubt, 
by Dr. Lower. And that the Motion of all Muſcles conſiſts in 
Conſtriction, is not to be doubted alſo. By which Means the 
Syftole is eaſily accounted for. But foraſmuch as the Heart 
hath no Aztagonift- Muſcle, the Diaftole hath puzzled the greateſt 
Wits. But Dr. Drake, with great Judgment, and much Pro- 
bability of Reaſon, maketh the Weight of the incumbent At- 
moſphere be the true Artagonift to all the Muſcles, which ſerve 
both for ordinary Inſpiration, and the Conſtriction of the 
Heart, The Particulars of his Opinion may be ſeen in his 
Anatemy, lib. ii. cap. 7. And in Philo. Tranſ. Ne 281. 
And I remember when I was at the gr wang my moſt in- 
genious and learned Tutor, Dr. Wills, when he read Anato- 


my to us, was of Opinion, That the Lungs were blown up by 
the Weight of the incumbent Air, and repreſented the Manner 
of Reſpiration in this Manner, «iz. He put a Bladder into a 
Pair of Bellows, turning back the Neck of the Bladder, and 
tying it faſt, ſo that no Air might enter in between the Blad- 
er and Bellows, This being done, when the Bellows were 
blown vp by the Weight of the 
2 


opened, the Bladder would be 
; | incum- 
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ſes (b) expreſſeth Animal-Life, by [The Breath of 
Life.) Saith he, Gen. vii. 21, 22. All Fleſb that 
moveth on the Earth, Fowl, Cattle, Beaſt, creeping 
Things, and Man; all in whoſe Noſtrils was the 
Breath of Life in the dry Land died. So the Pſalmiſt, 
Pſal.. civ. 29. Thou takeſt away their Breath, they 
die. So grand an Act therefore in common to all 
Animals, may juſtly deſerve a Place in this Survey 
of the Works of Gop in the Animal-Kingdom. 

And here I might launch out into an ample De- 
ſcription of all the Parts miniſtring to this neceſſary 
AR, and ſhew the curious Contrivance, and artifi- 
cial Structure of them; but a tranſient View ſhall 
ſuffice. I might begin with the outward Guards, 
the Noſe and Mouth; but theſe have been already 
touched upon. But the exquiſite Mechaniſm of the 
Larynx, its Variety of Muſcles, its Cartilages, all 
ſo exquiſitely made for the Purpoſe of Reſpiration, 
and forming the Voice (c), are very admirable: and 
20d no 
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Incumbent Air; and when ſhut, the Air would be thereby 
gon forcibly out of the Bladder, ſo as to blow the Fire. 
This Experiment I take Notice of here, becauſe (beſides the 
Illuſtration it gives to Reſpiration) that great Genizs ſeems to 
have had a truer Notion of this Phænamenon, than was very 
common then, viz. about the Year 1677, or 78; as alſo, be- 
cauſe I have in ſome Authors met with the ſame Experiment, 
Without Mention of Dr. Wits, whoſe I take it to have been. 
- Another Uſe of great Conſideration, the already commend- 
ed Dr. Cheyne aſſigns 3 namely, to Form the Elaſtick Globules 
of which the Blood principally conſiſts, without which there 
would be a general Obſtruction in all the capillary Arteries. 
Cheyne's Philoſophical Principles of Natural Religion; or Harri!'s 
Lex. Tech, m Lungs, 
(6) Gen. ii. 7, — vi. 17. and vii. 15. | 

e Becauſe it would be endleſs to ſpecify the curious Me- 
chaniſm of all the Parts concurring to the Formation of the 
Voice; I ſhall therefore, for a Sample, note only two Things: 

1. There are thirteen Muſcles provided for the Motion of the 
"five Cartilages of the Larynx, Gib/. Anat. lib. ii. cap. 14. a 
Sign of the careful and elaborate Proviſion that is made — 
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no leſs ſo is the Tongue (d), which minifters to 


that, and many other Uſes too. . 780 
Next, the Fabrick of the (e) Trachea deſerves 
eſpecial Remark. Its Valve, the Epiglottis on the 
15 a Top, 


the Voice. 2. It is a prodigious Faculty of the Gleztir, in 
contracting and dilating itſelf with ſuch Exquiſiteneſs as to 
Form all Notes. For (as the ingenious Dr. Keil ſaith,) /up- 
pofing the greateſt Diftance of the two Sides of the Glottis, 70 be 
one tenth Part of an Inch in ſounding tauelue Notes, (to which the 
Voice eafily reaches 3) this Line muſt be divided into twelve Parts, 
each of which gives the Aperture requifite for ſuch a Note, with 
@ certain Strength. But if we confider the Sub-divifion of Votet 
into which the Voice can run, the Motion of the Sides of the Glot- 
tis is Hill vaſtly nicer. For if two Chords ſounding exatly Uni- 
Hut, one be ſhortened one two thauſandth Part of its Length, a juft 
Ear will perceive the Diſagreement, and @ good Voice will ſound 
the Difference, which is one hundred and ninety-fixth Part of a 
Note. But ſuppoſe the Voice can divide a Note into @ hundred 
Parts, it follows that the different Apertures of the Glottis afu- 
ally divide ibe tenth Part of an Inch into twelve hundred Parti, 
the Effet of each of which produces a ſenſible Alteration upon a 
good Ear. But becauſe each Side FA the Glottis mores 77 equally, | 
therefore the Diviſions are 705 double ; or the Sides of the Glottis, 
by their Motion, do actually divide one tenth Part of an Inch into 
two thouſand four hundred Parts, Keil's Anat. cap. iii. ſect. 7. 

(4) Among the Inſtruments of Speech, the Tongue is a ne- 
ceſlary one; and ſo neceſſary, that it is generally * no 
Speech can be without it. But in the third Tome of the Ephem. 
Germ. is publiſhed, Jac. Rolandi Aglaſſſtomograpbia, froe De- 
ſeriptio Oris fine Lingud quod perfectè loguitur, & religuas ſugs 
funttiones naturaliter exercet. The Perſon deſcribed is one Per. 
Durand, a French Boy, of eight or nine Years old, who, at five 
or fix, loſt his Tongue by a Gangrene, occaſioned by the Small- 
Pox: Notwithſtanding which, he could (as the Title faith) 
ſpeak perſectly, as alſo taſte, ſpit, ſwallow, and chew his Food 
but this latter he could do only on that Side he put it into, not 
being able to turn it to the other Side of his Mouth, 

la the ſame Tra, Chap. 6. is this Obſervation of Yentrile- 
quous Perſons : Memini me a quodam ſat celebri Anatomico audi- 
wiſſe, dum de duplicaturã Mediaſtini ageret, i Membrana iſla du- 
plex naturalitèr unita in duas partes di vidatur, loquelam guaſ ex 
pectore procedere, ut circumſtantes credant Dæmoniacum hunc, aut 
Sttrnomythum. th 457 

(e}) The Variation of the Mind - Pipe is obſervable in every Crea= 


Jure, according as it is neceſſary for that of the Voice. In a 
L 3 Urchin, 
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Top, to fence againſt all Annoyances; its cartilagi- 
nous Rings (f) nearly environing it, with its mem- 
Part next the Gullet, to give the freer Paſ- 
ſage to the Deſcent of the Food; and laſtly, its 
inner Tegument, of exquiſite Senſe, to be readily af- 
fected with, and to make Efforts againſt every thing 
that is hurtful or offenſive; theſe, I ſay, do all juſtly 
deſerve our Admiration. | 
And no leſs prodigious are the Parts farther with, 
in; the Bronchi, the YVeficule (g), with their muſcu- 


lar 
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Urchin, wwbith hath a ſmall Voice, it is bardly more than 
membranous And in & Doves, which bath a hw and ſoft 
Nete, it is partly cartilaginous, and partly membranous. In an 
Owl, which bath a good audible Note, it is more cartilaginous ; 
but that of a Jay hats bard Bones inflead of Cartilages ; and o 

a Linnet: Whereby they bave both of them a louder and ftronger 

ere, &c. 

The Rings of the Wind-Pipe are fitted for the Modulation of the 
Voice: Fes Boge and Cab, is rr 2 the Expreſſion of — 
Paſſions, uſe a great Notes (as Men do), they are open and 
Mexible, as in Man. Whereby all, or any of them, are dilated or 
contracted, more or leſs, as is convenient for a bigher or deeper 
Note, & c. whereas in ſome other Animals, as in (be japan Pea- 
cock, which ſeth hardly more than one ſingle Note, they are en- 
tire, &c, Grew's Colmoloy. Sacr. book I. chap. v. ſect. g, 


10. 

lt is a farther manifeſt Indication of ſingular Deſign in 
the cartilaginous Rings of the Aſpera Arerria, that all the 
Way where they are contiguous to the Og/ophagus, they are 
membranous, to afford an eaſy Paſſage to the Food; but after 
that, in'the Bronchi, they are, ſome completely angular, ſome 
triangular, c. And another Obſervable is, the lower Party 
of the ſuperior Cartilages receive the upper Parts of the infe- 
rior in the Fronchi ; whereas in the A/pera Arteria, the Carti- 
I run and remain parallel to one another ; which is a 
voble Difference or Mechaniſm in this (in a Manner) one and 
the ſame Part, enabling the Lungs, and Bronchi, to contract 
themſelves in Expiration, and to extend and dilate themſelves 
in Inſpiration. | 
I mall not here intrench ſo much upon the Anatomiſt's 
Province, to give a Deſcription of the Lungs, although it be a 
curious Piece of God's Workmanſhip ; but reſer to Signior 
ö | | | Malpigt, 
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lar Fibres (+), as ſome aſſert they have, together 
with the Arteries and Veins, which every where ac- 
company the airy Paſſages, for the Blood to receive 
there its Impregnations from the Air. - 

| rom 


— 
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Malpig hi, the firſt Diſcoverer of their P:ficulz in 1660, in his 
two Letters to Borelli, de Pulmon. Alſo to Dr. Wilkss Pharm. 
rat. p. 2. ſect. i. cap. i. de Reſpir. Orig. & U,. who as he 
wrote after Malpigbi, ſo hath more accurately deſcribed thoſe 
Parts; and to Mr. Cowper's Anat. Tab. 24, 25, And if the 
Reader hath a Mind to ſee what Oppoſition Signior Malpigh?s 
Diſcoveries met with at Home and Abroad, and what Contro- 
verſies he had on that Account; as alſo his Cenſures of Dr. 
Hillis's Deſcription and Figures, he may conſult Malpigh!'s 
Life, written by himſelf, p. 4 to 21. 

That the Lungs conſiſt of Yeficule, or Lobuli of Veficulz, ad- 
mitting of Air from the Bronchi, is viſible, becauſe they may 
be blown up, cleanſed of Blood, and fo dried. But Mr. Cow- 
fer ſaith, he could never part the Lobuli, (ſo as to make Dr. 
illi Fig. 1. Tab. 3. & 4.) fo that probably the Yefieule 
are contiguous to one another throughout each Lobe of the 
Lungs. And not only Air, but Diemerbroeck proves, That the 
Veſiculæ admit of Duſt allo, from two Althmatick Perſons he 
opened; one a Stone-cutter's Man, the Ye/iculz of whole Lungs 
were ſo ſtuffed with Duſt, that ia cutting, his Knife-went as if 
through an Heap of Sand; the other was a Feather-Driver, 
who had theſe Bladders filled with the fine Duſt or Down of 
Feathers. | 

(b) There is a conſiderable Difference between Dr. Vallis 
and Etmuller, wiz. Whether the Yeficules of the Lungs have 
any muſcular Fibres, or not? Etmuller expreſly ſaith, Nullas 
Fibras muſculoſasr, multo minus rubicundum Myſculorum compagem 
unt enim Veficule albide & fire diapbane) in ipſſs reperiri. 
Ubi ſupra, cap. vi. ſet. 2. And afterwards, ſect. 3. Pulmones 
N molles flexileſque _— fibris ceu propriee explicationis orga- 
is deflitutos. But Dr. Willis as expreſly aſſerts they have muſ- 
culous Fibres, and afligns an excellent Uſe of them: Cellule 
iſle weſficulares, ut nixus pro expiratione contrattives edant, etiam 
fibras, uti per Micreſcopium plan? conſpicere e, muſculares obti- 
nent. Ubi ſupra, ſet. 16. And in the next Section, Ut pro 
datã occafione majorem atris copiam exſuſfient, aut materiam extuſ- 
firndam tjiciant, fibris muſcularibus donate, ſeſe arttius contrahunt, 
contentaque ſua penitùs exterminant. Et enim ordinariee pectoris 
- Syſtole, quas muſculorum relaxationes ex parte efficiunt, abrem 

Jfor/an totum & Trached & Bronchiis, 1 tamen à Veficulis, pud- 

85 4 que 
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From hence I might proceed to the commodious 
Form of the Ribs (i), the curious Mechaniſm of 
the Intercoſtal-Muſcles (), the Diaphragm, and 
all the other Muſcles (/), miniſtring both to the 
ordinary, and extraordinary Offices of Reſpiration. 

But 


| _ 


que vice tjiciunt : propter has (quoties opus erit) inaniendas, & 
totius Pectoris cavitas plurimim anguſtatur, & cellulæ ipſæ veſi 
culares a propriis fibris conſtrictis coarctautur. 
(i) Circa hos motus [ ſeil. Pectoris dilationem, Qc.] divini 
Conditoris mechanicen, ad regulas Mathematicas plant adaptam, 
Satis admirari non p1/ſumus ; figuidem nulld alid in re manifeſlius. 
O Oise yewudlediy widetur. 2 cam feftoris, tum ampliatio, 
tum coarctatio a quibuſdam Muſcults (quorum munus unicum eft con- 
trahere) perfici debeat ; res ita inſtituitur, ut Ceſtæ que thoracis, 
welut parallehogrammi oblongi verſus cylindrum incurvati, latera 
efformant, in figuram modo quadratam, cum angulis rectis, pro pec- 
toris ampliatione ; modo in rhomboeidem, cum angulis acutis pro 
ejuſdem contractione, ducantur, Ic. Willis, ubi ſupra, ſect. 28. 
Galen having ſpoken of the Parts miniſtering to Reſpiration, 
concludeth, Nibil u/quam à Naturd ullo pacto incuriam, fu- 
ifſe preteritum, que Cum omnia pra ſentiret & provideret, que 
ſunt neceſſaria illa, que cauſa alicujus extiterunt, conſecutura, om- 
nibus inflaurationes parare occupavit, cujus apparatus copioſa fa- 
cullas admirabilem Sapientiam teflantur. De Uſ. Part. lib, v. 
cap. 15. See alſo lib. vi. cap. 1. 

(&) For the Structure of the Intercoftals, Midriff, &c. I ſhall 
refer to Dr. ¶illis and other Anatomiſts. But Dr. Drake taxeth 
Dr. Willis with an Error, in fancying there is an Oppoſition in 
the Office of the [ntercotals, by Reaſon that the Fibres of the 
external and internal Intercoftals decuſſate; that cherefore the ex- 
ternal ſerve to raiſe the Ribs, the internal to draw them down. 
But Dr. Drake is of Steno's and Dr. Mayow's Opinion, That, 
notwithſtanding the Decuſſation of their Fibres, the Power 
they exert upon, and the Motion they exert in the Ribs, is 
one and the ſame. Drake's Anat. lib. ii. cap, 7. and lib, iv. 

Cap. 5, Mayow de Ref}, cap. 7. | 

{{) Although Dr. Drake, and ſome others, deny the Inter- 
coftals being Lotagonitt-Mucles, as in the preceding Note; 
yet they, and moſt other Anatomiſts that I have met with, at- 
tribute a conſiderable Power to them in the Act of Reſpiration, 
as they do alſo to the Subclaviax and Triangular. Muſcles ; but 
the learned E'muller denies it for theſe three Reaſons: 1. Qi 
rep rando nullam in illis centractionem ſentio. 2. Qi — ibi 
ii icem non naducu tur, Ic. 3. Quia Coſta omnes ab aliis mods 
e 5 * enarratiq 
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But paſſing them by, I ſhall ſtop at one prodigious 
Work of Nature, and manifeſt Contrivance of the 
Almighty Creator, which although taken Notice of 
by others (n), yet cannot be eaſily paſſed by in the 
Subject I am upon; and that is the Circulation of 
the Blood in the Fætus in 'the Womb, ſo different 
from the Method thereof after it is Born. In the 
Womb, whilſt it is as one Body with the Mother, 
and there is no Occaſion, nor Place for Reſpiration, 
there are two Paſſages () on Purpoſe for the Tranſ- 
miſſion of the Blood without paſſing it through the 

Lungs. 


A. 


9 _ — _ —— — 


enarratis muſculis moventur, idgue fimul, c. Intercoſtales ita» 
que, necnon Subclavios Muſculos Coftis, parietum inſtar, ad cem- 
plenda interflitia intercoſtalia, pettuſque integrandum, ac Coftas 
connectendas, intertectos efſe, probabiliter concluda ; quo munere tri- 
| angulares etiam — fungi, rationi conſentaneum gt. Etmul. Diſſert. 
ii. cap. 4. ſect. 6, 

But as to the Uſe of the Triangular-Muſcle in Reſpiration, 
we may judge of it, from its remarkable Size and Uſe in a 
Dog; of which Dr. Willis gives this Account from Fallopius : 
In Homine par uus ade & ſubtilis iſte ¶ Muſculus] , ut vix pro 
Muſeuls accipi queat : in Cane per totum os pectoris protenditur, & 
cartilagines omnes, etiam verarum Coftarum flerno inoſculatas, oc- 
cupat : Cujus diſcriminis ratio divinam circa Animalium fabricas 
Providentiam plan? indigitat. Quippe cùm hoc animal, ad curſus 
welociſſimos & diu continuandos natum, quos Janguis, dum intenſius 
agitatur, ritè accendatur eventileturque, atrem celerrims, & forti- 
ter uti inſpirare, ita etiam exſpirare debet — idcirco propter hunc 
actum firmiis obeundum (cujus in Homine haud magnus «ft uſus ) 
muſculus caninus molem ingentem & tanto operi parem Jortitur. 
Willis, ubi ſupra, ſect. 32. 

(m) Ray's Wiſdom of God in the Creation, p. 343. 

(n) Mr. Che/elden, an ingenious and moſt accurate Anato- 
miſt, having ſomewhat Particular in his Obſervations about the 
Circulation of the Blood through the Heart of the Fætus, I 
we" preſent the Reader with ſome of his Obſervations, which 

e favonred me with the Sight of. The Blood (faith he) which 
is brought to the Heart by the aſcending Cava, paſſes out of the 
Right Auricle into the Left, through a Paſſage called Foramen 
Ovale, in the Septum [common to them both] without paſſing 
through the right Ventricle (as after the Birth) while the Blood 
rom the d:ſcending Cava paſſeib through the Right * and 
"1 entricie 


F — 3 — — 
r 
” * 22 44 


-- 


P 


154 Of Reſpiration. Book IV, 


Lungs. But as ſoon as the F#tus is born, and 
become a perfectly diſtint Being, and 
breathes for itſelf, then theſe two Paſſages are ſhut 
up; one nearly obliterated, the other becomes 
only a Ligament, except in ſome Creatures that 
are Amphibious, or are forced to lic long under 
Water, in whom theſe Paſſages probably remain 
open (0). 

And now what Action of any rational Creature, 
what is there in a. Man's Life, that doth more 

. | plainly 


1 
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Vemricle into the Pulmonary Artery, and thence into the Aorta 
through the Duct, betwixt that and the Pulmonary Artery, called 
Ductus Arterioſus, a0 i a fall Portion of the Blood, thrown 
into the Pulmonary Artery, paſſeth through the Lungs, no more than 
#s ſufficient to keep open the Pulmonary Veſſels. Thus both Ventricles 
are employed in driving the Blood through the Aorta to all Parts 
of the Fœtus, and to the Mother too. But after the Birth, the 
lood being to be driven from the Aorta through the Fœtus alone, 
and not the Mother too, one Ventricle becomes ſufficient, wwhil, 
the other is employed in driving the Blood through the Lungs, t 
Ductus Arterioſus being ſput up by Means of the Alteration of 
its Pofition, which happens to it from the raifing of the Aorta 
by the Lungs, when they become inflated. After that the Blood iz 
thus driven into the Lungs, in its Riturn it ſhuts the Valve of the 
Foramen Ovale again the Foramen itſelf, to whoſe Sides it 
eon adberes, and /o 17 up the Paſſage. The Ductus Arterio- 
ſus, or Ductus Arterioſus in Ligamentum verſus, is ſeldom 10 
be diſcerned in adult Bodies, but the Figure of the Foramen Ovale 
is never obliterated. | | 
e. It hath been generally thought not to be improbable, 
but that on ſome Occaſion the Foramen Ovale may remain 
open in Man. In a Girl of four or five Years of Age, Dr. 
Connor found it but half cloſed, and in the Form of a Creſ- 
cent. And he thinks that ſomewhat of this Kind might be in 
the Perſon whoſe Skeleton was found to have no Joints in the 
Back Bone, Ribs, c. Of which a Deſcription, with Cuts, 
ay be found in Phil. Tranſ. No 215, And more largely in 
his Differt. Med. Phy/. de flu endo Offium coalitu, where he adds 
to the Girl, in whom the Feramen Owale was not ſhut, a like 
Obſervation of another Girl he opened at Oxford, of three 
Years Old; In gud Foramen Ovale ſerè erat occluſum, in me- 
5 f erat 
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plainly ſhew Deſign, Reaſon, and Contrivance, 
than this very Act of Nature doth the 3 


—_ —_ — 


— 
* — . 


erat per uium, p. 30. So Mr. Cowper (than whom none more 
accurate and r Judge) ſaith, I have often found the Fora- 
men Ovale open in the Adult. Anat. * Fig. 3. But 
Mr. Cbeſelden is of a different Opinion, of which in the fol» 

lowing Note: 5 
From ſomewhat of this Cauſe, I am apt to think it was 
that the Tronningholm Gardener eſcaped drowning, and ſome 
others, mentioned by Pechlin. His Stories are, Hortulanus 
Tronningholmen/is eriamnum wivens, annos natus 65, pro illa 
tate ſatis adhuc walens & wegetus, cùm ante 18 annos, alli in 
aquas delapſo opem ferre wellet, forte fortuna & ipſi per gla- 
ciem incautiùs procedens, aquas incidit 18 ulnas profundas : ubi 
ille, corpore erecto quaſi ad perpendiculum, pedibus fundo adhe- 
fit. Conflitit fie per 16 horas, antequam produceretur in au- 
ras. Dixit autem, fimul ac infra aquarum ſuperficiem fuit de- 
merſus, flatim obriguiſſe torum, &, fi quem tum habuit moturm 
| & /enſum, amiſiſt, niſi quod ſonantes Stocholmii campanas etiam 
Jub aquis vbſcurius percipere fibi fit viſus. Senfit etiam, flatime 
feſe welut weſiculam ori applicaſſe, adev ut aqua nulla 05 pens- 
traverit, in aurts werd tranfitum, etiam ſentiente illo, habue- 
rit ; atque inde auditum ſuum debilitatum aliguandiu . Her 
alu — 16 horas permanſit fruſtrà queſitus tandem repertum, 
conto in caput infixo, cujus etiam ſenſum ſe habuiſſe dixit, fun- 
do extraxerunt, ſperantes ex more aut perſuaſione | gentis revi- 
Aurum gb. Hague pannis linteiſque productum obvoluunt, ne 
atre admitti poſſit pernicioſus futurus ſubito illap/u : cuſtoditum 
fie ſatis ab atre ſenſim ſenſimque tepidiori loco admovent mar 
calidis adoriuntur faſciis, fricant, radunt, & ſufflaminatum 
tot horis ſanguinis corporiſque motum negotio/d ills opera redu- 
cunt ; denigue antapopleticis & genialibus liquoribus vitæ rea- 
dunt & priſtinæ mobilitati. Retulit is «tque oftendit ſe etiam 
num in capite circumferre veſligia violentiæ à conto illatæ, & 
cepbalalgiis wxari graviſſimis. Et propter hunc Iſa caſum, 
religios? à 3 & bujuſce rei teflibus probatum, Seri» 
ni Reginæ matris munificentia & annuo flipendio eff dona» 
tus — U Sereni/. Principi — oblatus wivus ſui teſtis — Confige 
natam manu habes Hiftoriam D. 700 Biblioth. Reg. Pre - 
acki, qui teflatus eft fe prenoviſſe erem, tres ipſcs 
dies 10 * wg 2 OED quo — 8 
reſuſcitata, adhuc dum lucis plend fruitur aſurd. Accedit Nob. 
Burhanni — fides, qui confiſſus eff, — % in page Boneſs pa- 
rechiæ Pithoviz cencionem friquen'dfſe funtbrem, in gud, dum 
| aca 
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and Defign of the great Gop of Nature? What 
is Thought and Contrivance, if this be not ? 
Namely, That there ſhould be a temporary Part 
in the Body, made juſt for the preſent Exigence; 
to continue whilſt there is Occaſion for it, and 
to ceaſe when there is none; in ſome Creatures 
to remain always, by Reaſon of their amphibious 
Way of Living, and in Land-Animals (purely ſuch) 
to ceaſe. | 
Another excellent Contrivance, a-kin to the 
laſt, is, for the Preſervation of ſuch Creatures whoſe 
Occaſions frequently neceſſitate them to live with- 


* "7's * * 


acta recenſeret Præco Senis cujuſdam ſeptuagenarii Laur. Jonæ — 
audi verit ex ore Concionatoris, wvivum eum, adoleſcentem 17 anno- 
rum, aquis ſubmerſum, 7 demum hebdomadd (rem prodigioſam ! ) 
extractum ad ſe rediifſe vi vum & incolumem. Pechlin, de Aer, 
& Alim, def. cap. 10. 

Shall we to this Cauſe, or to the Offification, or more than 
ordinary Strength of the Wiod- Pipe, attribute the Recovery 
to Life of Perſons hanged? Of which Pechlin gives an In- 
ſtance that fell under his own Knowledge, of a Woman hang- 
ed, and in all appearance dead, but recovered by a Phyſician 
accidentally coming in, with a plentiful Adminiſtration of 
Spir. Sal. Armoy, Pechl. ib. cap. 7. And the Story of Anne 
Greer, executed at Oxford, December 14, 1650, is ſtill remem- 
bered among the Seniors there. She was hanged by the Neck 
mear half an Hour, ſome of her Friends in the mean Time thump - 
ing her on the Breaſt, others hanging with all their Weight up- 
on her Legs, ſometimes lifting ber up, and then pulling her doxon 
again with a ſudden Jerk, thereby the ſooner to diſpatch ber out 
of ber Pain; as her printed Account wordeth it. After ſhe 
was in her Coflin, being obſeryed to breathe, a luſty Fellow 
ſtamped with all his Force on her Breaſt and Stomach, to put 
her out of her Pain. But by the Aſſiſtance of Dr. Peity, Dr, 
Willis, Dr. Bathurſt, and Dr. Clark, ſhe was again brought 
to Life. I myſelt ſaw her many Years aſter, after that ſhe 
had (I heard) borne divers Children. The Particulars of her 
Crime, Execution, and Reſtauration, ſee in a little Pamphlet, 
called News from the Dead, written, as I have been informed, 
by Dr. Bathurſt (afterwards the moſt vigilant and learned Pre- 
ſident of Trinity College, Oxon), and publiſhed in 1651, with 


Verſes upon the Oc { 
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out, or with but little Reſpiration : Fiſhes might 
be named here, whoſe Habitation is always in 
the Waters; but theſe belong to an Element 
which I cannot at preſent engage in. But there 
are many Animals of our own Element, or partly 
ſo, whoſe Organs of Reſpiration, whoſe Blood, 
whoſe Heart, and other Inſtruments of Lite, are 
admirably accommodated to their Method of Liv- 
ing: Thus many amphibious Creatures (p), who 
live in Water as well as in Air; many Quadru- 
peds, Birds, Inſects, and other Animals who can 
ive ſome Hours, Days, yea, whole Winters, with 
little or no Reſpiration, in a Torpitude, or ſort 
of Sleep, or middle State between Life and Death : 
The Proviſion made for theſe peculiar Occaſions 
of Life, in the Fabrick of the Lungs, the Heart, 
and other Parts of ſuch Creatures (q), is ma- 


* * 


9 


(p) The Sea-Calf hath the Foramen Ovale, by which Means 
it is enabled to lay long under the Water, as the Pariſ. Ana- 
tomi//s, Of which ſee in Book VI. Chap. v. Note (e). 

But the fore-commended Mr. Che/elden thinks the Foramen 
Ovale is neither open in amphibious Creatures, nor any adult 
Land- Animals, When I fir (faith he) applied myſelf to the 
Diſſecion of human Bodies, I had no Diſtruſt of 'the frequent 
Accounts of the Foramen Ovale being open in Adults ; but I find 
fince, that I miſteo the Oltium Venarum Coronaziarum for the 
Foramen. The like 1 ſuppoſe Authors have done, who aſſert that 
it is always open in amphibicus Animals ; for wwe have made di- 
ligent Enquiry into thoſe Animals, and never found it open. Nei- 
p would that (as they imagine) ſerve theſe Creatures to live 
under Water, as the Fœtus doth in Utero, unleſs the Ductus Ar- 
terioſus was open al/o. 

This Opinion of Mr. Che/e/den hath this to render it pro- 
bable, That the Offium Venarum Coronariarum is ſo near the 
Foramen Ovale, that without due Regard, it may be eaſily 
miltaken for it. Such therefore as have Opportunity of ex- 
amining this Part in amphibious Animals, or any other Sub- 
ject, ought to ſeek for the Offium, whenever they ſuſpect they 

ave met with the Foramen. 

(q) Of the ſingular Conformation of the Heart and Lungs 
of the Torroi/e, which is an amphibious Animal, ſee Book VI. 


Chap. v. Note (6). 
; nifeſtly 
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nifeſtly the Work of him, who, as St. Paw 
ſaith (r), Giveth to all Breath, and Life, and all 
Things. | pgs 


* a. 
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CHAP. VIII. 
Of the Motion of Animals. 
\ TEXT to the two Grand Acts of Animal Life, 


their Senſe or Reſpiration, I ſhall conſider 
their Motion, or Locomotive Faculty, whereby they 
convey themſelves from Place to Place, according 
to their Occaſions, and Way of Life : And the ad- 
mirable Apparatus to this Purpoſe, is a plain De- 
monſtration of God's particular Foreſight, Care, 
and eſpecial Providence towards all the Animal 
World. 

And here I might view, in the firſt Place, the 
Muſcles, their curious Structure (a), the nice 
tacking them to every Joint, to pull it this Way, 
and t Way, and the other Way, according 
to the ſpecial Purpoſe, Deſign, and Office of 
every ſuch Joint: Alſo their various Size and 

| Strength ; 


a 


—-— 


(a) That the Muſcles are compounded of Fibres, is viſible 
enough. Which Fibres, the curious and ingenious Borell; ſaith, 
are cylindraceous ; not hollow, but filled with a ſpongy, pithy 
Subſtance, after the Manner of Elder, as he diſcovered by his 


Micreſcopes. Borel. de Mot. Animal, Part 1. | 
| Theſe 
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Strength ; ſome large and corpulent, others leſs, 
and ſome ſcarce viſible to the naked Eye; all 
exactly fitted to every Place, and every Uſe of 
the Body. And laſtly, I might take notice of 
the muſcular Motions, both involuntary and ſpon- 

taneous (6), 
Next, I might ſurvey the ſpecial Fabrick of the 
Bones (c), miniſtring to Animal Motion. Next, I 
; might 


* 


2 — — 


Theſe Fibres, he faith, are naturally white; but derive their 
Redneſs only from the Blood in them. 

Theſe Fibres do in every Muſcle (in the Belly at leaſt of 
the Muſcle) run parallel to one another, in a neat, orderly 
Form. But they do not at all tend the ſame Way, but ſome 
run aſlant, ſome long-ways, c. according to the Action or 
Poſition of each reſpedtive Muſcle. The Particulars of which, 
and of divers other Obſervables in the Muſcles, would, beſides 
Figures, take up too much Room in theſe Notes; and there- 
fore I muſt refer to the Anatomiſts, particularly Steno, Borel, 
—_— &c. 

(6) The infinite Creator hath generally exerted his Art and 
Care, in the Proviſion made by proper Muſcles and Nerves, 
for all the different Motions in Animal Bodies, both involun- 
tary and voluntary, It is a noble Providence, that moſt of 
the vital Motions, ſuch as of the Heart, Stomach, Guts, &c. 
are involuntary, the Muſcles acting whether we ſleep or wake, 
whether we will or no. And it is no leſs providential that 
ſome, even of the vital Motions, are partly voluntary, partly 
involuntary, as that, for Inſtance, of Breathing, which is 
formed both ſleeping and waking ; but can be intermitted for 
aſhort Time on Occaſion, as for accurate Hearing any Thing. 
Oc. or can be increaſed by a ſtronger Blaſt, to make the 
greater Diſcharges of the Blood from the Lungs, when that 
any Thing overcharges them. And as for the other Motions 
of the Body, as of the Limbs, and ſuch as are voluntary, it 
is no leſs Providence, that they are abſolutely under the 
Power of the Will; fo as that the Animal hath it in his 
Power to command the Muſcles and Spirits, or any Part of 
— Body, to perſorm ſuch Motions and Actions as it hath Occa- 

n for. 2 

(c) Quid dicam de Offibus? que ſubjefta corpori mirabiles com- 
miſſuras habent, & ad flabilitatem aptas, & ad artus finiendos ac- 
commodatas, & ad motum, I ad omnem corporis attionem. Cicer. 
de Nat. Deor. lib. ii. cap. 55. | 1 

Y 
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By Reaſon it would be endleſs to mention all the Curioſities 
obſervable in the Bones, I ſhall for a Sample, ſingle out only 
an Inſtance or two, to- manifeſt that Deſign was uſed in the 
Structure of theſe Parts in Man. 65 
- The firſt ſhall be in the Baci- Bone, which (among many 
others) hath theſe two Things remarkable. 1. Its different 
Articulations from the other Joints of the Body. For here 
moſt of the _ are flat, and withal guarded with Aſperi- 
ties and Hollows, made for catching and holding; fo as 
firmly to lock and keep the Joints from Luxations, but withal 
to afford them ſuch a Motion, as is neceſſary for the Incurva- 
tions of the Body. 2. The Difference of its own Joints in the 
Neck, Back, and Loins. In the Neck, the Atlas, or upper 
Vertebra, as allo the Dentata, are curiouſly made, and jointed 
(differently from the reſt) for the commodious and eaſy bend- 
ing and turning the Head every Way. In the Thorax, or Back, 
the Joints ate made cloſe and firm; and in the Loins, more 
lax and pliant ; as alſo the Spines are different, and the Knobs 
and Sockets turned the quite contrary Way, to anſwer the Oc- 
eaſions the Body hath to bend more there, than higher in the 
Back, I ſhall cloſe this Remark with the ingenious Dr. KeiPs 
. Obſervation, | 

The Structure of the Spine is the very beſt that can be con- 
tried; for had it been all Bone, wwe could hawe had no Motion in 
our Backs; had it been of two or three Bones articulated for Mo- 
tion, the Medulla Spinalis mnff have been neceſſarily bruiſed at 

every Angle or Joint; beſides, the whole would not have been ſo 
pliable for the ſeueral Poſtures we have Occaſion to put ourſelves 
in. If it had been made of ſeveral Bones, without intervening 
Cartilages, wwe ſhould have had no more Uſe for it, than if it had 
been but one Bone. If each Vertebra had had its own mo 
Cartilages, it might have been eafily diſlocated, And laſtly, 
The oblique Proceſſes of each ſuperior and inferior Vertebra, keep 
the Middle one that it can neither be thruſt backwards nor for- 
wards to compreſs the Medulla Spinalis, Keil's Anat. cap. 5. 
ſet. 8. , 

Compare here what Galen ſaith of the Articulations, Liga- 
ments, Perforation, Ec. of the Spine, to prove the Wiſdom and 
Providence of the Maker of Animal Bodies, againſt ſuch as 
found Fault with Nature's Works; among which he names 
Diagoras, Anaxagoras, Aſclepiades and Epicurus. Vid. Galen de 

IV Part. I. 12. init. and Chap. 11, Cc. alſo J. 13. init. 

2. The next Inſtance ſhall be in one or two Things, where- 
in the Skeletons of Sexes differ. Thus the Pelvis made in 
the Belly by the //ium, Oſa Coxendicis and Pubis, is larger 
in a Female than Male Skeleton, that there may be more 
Room for the lying of the Viſcera and Fætus. So the Car- 
tilage bracing together the two Of/a Pubisr, or Sharebones, 


Bartheline ſaith, is twice thicker and laxer in — 
en: 
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might take Notice of the Joints (d), their com- 
pleat Form adjuſted to the Place, and Office they 
are employed in; their Bandage, keeping them 
from Luxations; the oily Matter (e) to lubricate 

them, 


8 K— I PX 
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Men: as alſo is the Cartilage that tieth the Os Sacram to its 
Vertebra; and all to give Way to the Paſſage of the Fru. 

Another confiderable Difference is in the cartilaginous Pro- 
duction of the ſeven long Ribs, whereby they are braced to the 
Breaſt-Bone, Theſe are harder and firmer in Women than in 
Men; the better to ſupport the Weight of the Breaſts, the 
ſucking Infant, &c. 

i It is remarkable in the Joints, and a manifeſt Act of 
Caution and Deſign : 1. That although the Motion of the 
Limbs be circular, yet the Center of that Motion is not in a 
Point, but an ample Superficies. In a Point, the Bones would 
wear and penetrate one another ; the Joints would be exceed- 
ingly weak, Oc. but the Joints conſiſting of two large pe 
ficies, Concave and Convex, ſome furrowed and ridged, ſome 
like a Ball and Socket, and all lubricated with an oily Sub- 
ſtance, they are incomparably prepared both for Motion and 
Strength. 2. That the Bones next the Joint are not ſpungy, 
as their Extremities commonly are, nor hard and hrittle, but 
capped with a ſtrong, tough, ſmooth, cartilaginous Subſtance, 
ſerving both to Strength and Motion. . 

But let us here take Notice of what Galen mentions on this 
Subject. Articulorum unuſquiſque Eminentiam Cavitati imm am 
babet : Viruntamen hoc fort aste non aded mirabile eff : Sed fi, con- 

atd omnium totius corporis um mutud conntxione, Eminentias 
cavitatibut ſuſcipientibus aquales ſemper inveneris : Hoc mirabile. 
Si enim juſto amplior effet Cavitas, s fant & infirmus fieret 
articulus ; fi frictior, motus difficulter fieret, ut qui nullam ver- 
fronem haberet ; ac periculum 4 non paryum,' eminentias aum 
arctalas frangi : ſed borum neutrum fattum eff. — Sed quoniam 
er tam ſecurd conſtructione peritulum erat, nt motiones difficilius 
Nrrnt, & emitientice um extererentur, duplex rurſus anxilium in 
id Natura molita eff. 1. Cartilagine os utrumque ſubungens, ar- 

oblinens : alterum, ipſis Cartilaginibus bumorem undtusſum, 
welut oleum, ſuperfundens ; per quem facild mobiliz, & attritu 
contumax omni articulatio Offium fada oft. —— Ut undigue 
diligenter Articulus omnis cuſtediretur, Ligamenta quaedam ex 
wtroque offs produxit Natura. Galen de UL, Part. lib. i. cap. 
I 


575 For the affording this oily or mucilaginous Matter, 
there are Glandwer very 2 placed near the Joints, 
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them, and their own Smoothneſs to facilitate their 
Motion. | 

And laſtly, I might trace the various Nerves 
throughout the Body, ſent about to miniſter to its 
various Motions (). I might conſider their Ori- 
gin (g), their Ramifications ro the ſeveral Parts, 
and their Inoſculations with one another, according 
to the Harmony and Accord of one Part with an- 
other, neceſſary for the Benefit of the Animal. 
But ſome of thoſe Things I have given ſome 
Touches upon already, and more I ſhall mention 


— 


fo as not to ſuffer too great Compreſſion by the Motion of the 
neighbouring Bones, and yet to receive a due Preſſure, ſo as to 
cauſe a ſufficient Emiſſion of the Mucilage into the ſoints. 
Alſo, another Thing confiderable is, that the excretory Ducts 
of the Mucilaginous Glands have ſome Length in their Paſſage 
from the Glands to their Mouths ; which is a good Contriv- 
"ance, to op their Mouths being oppreſſed by the Muci- 
lage, as alſo to hinder the too plentiful Effuſion thereof, but 
yet to afford a due Expreſſure of it at all Times, and on all Oc - 
caſions, as particularly in violent and long-continued Motions 
of the Joints, when there is a greater than ordinary Expence 
of it. See Coaoper i Anat. Tab. 79. 

There is no Doubt to be made; but that the Muſcles 
receive their Motion from the Nerves, For if a Nerve be out, 
or ſtreightly bound, that goes to any Muſcle, that Muſcle ſhall 
Immediately loſe its Motion. Which is doubtleſs the Caſe of 
Paralyticks ; whoſe Nerves are ſome of them by Obſtructions, 
or ſuch like Means, reduced to the ſame State as if cut or 
bound. : 

And this alſo is the Cauſe of that Numbre/5 or Slepineſs we 
"find oftentimes, by long fitting or lying on any Part. 

Neither is this a modern Notion only; for Gelen faith, 
Principium Nervorum omnium Cerebrum e, & ſpinalis Medulla. 
— Et Nerwvi à Cerebro animalem virtutem accifiunt — Nervorum 
wtilitas e facultatem Sens & Motis à principio in partes didu- 
cere. And this he intimates to have been the Opinion of Hip- 
pocratts and Plato, de Uſ. Part. lib. i. cap. 16. & paſſim. 

, © (8) Dr. Willis thinks, that in the Brain the Spirits are 

elaborated that miniſter to voluntary Motion; but in the 
Cerebellum, ſuch as affect involuntary, or natural Motions ; 
ſuch as that of the Heart, the Lungs, Cc. Cerebri Anat, cap. 


WO | 
1 here: 
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hereafter (+), and it would be tedious here to in- 
ſiſt upon them all. „ rn 
1 TI ſhall therefore only ſpeak diſtinctly to the 
Locomotive Act itſelf, or what directly relates 
to it. £54 | | 
And here it is admirable to conſider the various 
Methods of Nature (i), ſuited to the Occaſions of 
various Animals. In fome their Motion is ſwift, in 
others ſlow; in ſome performed with two, four, or 
more Legs; in ſome with two, or four Wings; in 
ſome with neither (E). 
And firſt for ſwift or low Motions. This we find 
is proportional to the Occaſions of each reſpective 
Animal. Reptiles, whoſe Food, Habitation, and 
Neſts, lie in the next Clod, Plant, Tree, or Hole, 
or can bear long Hunger and Hardſhip, they need 


neither Legs nor Wings for their Franſportation; 


_ _ —_ 


See Book V. Chap. viii. * 7 

(i) To the foregoing I ſhall 7 add ſome Examples of 
the ſpecial Proviſion made for the Motion of ſome Animals 
by Temporary Parts. Frogs and Toads, in their Tadpole-Aate, 
have Tails, which fall off when their Legs are grown out. 
The Lacerta Aquatica, or Water- Newt, when young, hath four 
neat ramified Fins, two on a Side, growing out alittle above 
its Fore-Legs, to poiſe and keep its Body upright, which 
gives it the Reſemblance of a young Fiſh,) which fall off when 
the Legs are grown. And the Nympbe and Aureliz, of all: or 
moſt of the Inſects bred in the Waters, as they have particular 
Forms, different from the Inſects they produce; ſo have alſa 
peculiar Parts afforded them for their Motion in the Waters : 
Oars, Tails, and every Part adapted to the Waters, Which are 
utterly varied. in the Inſects themſelves, in their mature State 
in the Air. | (2:27 | ? 
( Fam wer alia animalia gradiendo, alia ＋ 1 ad paſe 
tum accedunt, alia wolando, alia nande. Cic. Nat. Deor. 

lib. ii. cap. 47. | n | 75 
Compare alſo what Galen excellently: obſerves concerning 
the Number of Feet in Man, and in other Animals; and the 
wiſe Proviſion thereby made for the Uſe and Benefit of the 
teſpective Animals. De U/. Part. in the Beginning of the 
third Book. I -H1.Y- 2s - buy) 
By M 2 but 
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but their vermigular or ſinuous Motion (per- 
formed with no leſs Art, and as curiouſly pro- 
vided for as the Legs or Wings of other Crea- 
tures: This, I ſay,) is ſufficient for their Con- 
veyance. | 

Man and Beaſts, whoſe Occaſions require a large 
Room, have accordingly a ſwifter Motion, with 
proper Engines for that Service; anſwerable to their 
Range for Food, their Occupation of Buſineſs, or 
their Want of Armature, and to ſecure them againſt 
Harms (J. 

But for the winged Creatures (Birds and Inſects,) 
as they are to traverſe large Tracts of Land and 
Water for their Food, for their commodious Habi- 
tation, or Breeding their Young, to find Places of 
Retreat and Security from Miſchiefs; ſo they have 
accordingly the Faculty of flying in the Air; and 
that ſwiftly or ſlowly, a long or a ſhort Time, ac- 
cording to their Occaſions and Way of Liſe. And 
accordingly their Wings, and whole Body, are cu- 
riouſly prepared for ſuch a Motion; as | intend to 
ſhew in a proper Flace (m). | 

Anotherremarkable Thing in the motive Faculty 
of all Creatyres, is the neat, geometrical Perfor- 
mance of it. The moſt accurate Mathematician, 
the moſt ſkilfpl in mechanic Motions, cannot pre- 
ſcribe a nicer Motion (than what they perform) to 


1 - 4 
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(1) As I ſhall hereafter ſhew, That the indulgent Creator 
hath abundantly 'provided for the Safety of Animals by their 
Cloathing, Habitations, Sagacity, and Inſtruments of De- 
fence; ſo there appears to be a Contemperament of their Mo- 
 4ion with theſe Proviſions, They that are well armed and 

narded, have commonly a flow Motion; whereas they that 
are deſtitute thereof, are ſwifter. So alſo timid helpleſs Ani- 
mals are commonly ſwift; thus Deer and Hares : But Ani- 
mals ,endowed with Courage, Craft, Arms, Sc. commonly 
have a flower Mation. 6 | 

, See Book VII. Chap. i. | 


the 
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the Legs and Wings of thoſe that walk or fly (x), 
or to the Bodies of thoſe that creep (o). Neither 
can the Body be more compleatly poiſed for the 
Motion it is to have in every Creature, than it al- 
ready actually is. From the largeſt Elephant to the 
ſmalleſt Mite, we find the Body artfully balanced (p), 
The Head not too heavy, nor too light for the reft 
of the Body, nor the reſt of the Body for it (9). 
The Viſcera are not let looſe, or ſo placed as to ſwag, 
over- balance, or over-ſet the Body; but well-braced, 
and diſtributed to maintain the Æquipoiſe of the 
Body. The motive Parts alſo are admirably well 
fixed in reſpect to the Center of Gravity; placed 
in the very Point, fitteſt to ſupport and con- 
vey the Body. Every Leg beareth his true Share 
of the Body's Weight. And the Wings ſo nice- 
ly are ſet to the Center of Gravity, as even in 
that fluid Medium, the Air, the Body is as truly 
balanced, as we could have balanced it with the 

niceſt Scales, 


] See Book VII. Chap.i. the End. 

Ce See Book IX. Chap. i. Note (c). FFS 

(D Siquis unguam alius Opifex, ægualitati: & proportionis 
magnam habuit providentiam, cert# Natura habuit in animalium 
corporibus conformandis ; unde Hippocrates cam rectiſim juſtam 
neminat, Galen de UC. Part. lib. ii. cap. 16. 

6% The Make of the Bodies of ſome Water-Fowl, ſeems to 
contradit what I here ſay ; the Heads and long Necks of 
ſome, as of Swans, Ducks, and Geeſe ; and the hinder Parts 
of others, as of the Doucker and Moor hen, and ſome other 
Kinds, ſeeming to be too heavy for the reſt of their Body. But 
iallead of being an Argument againſt, it is a notable Inſtance 
of, the divine Art and Providence, theſe Things being nice 
Accommodations to their Way of Life. Of ſuch as have long 
Necks, ſee Book VII. Chap. ii. Norte (i). 

And as for ſuch whoſe hinder Parts ſeem to over-balance 
their foremoſt Parts, whereby they fly with their Bodies in a 
manner ereR, this alſo is an excellent Accommodation to their 
Way of Life, which is Diving rather than Flying, See Book 


VII. Chop. iv. Note (k). | 
M 3 But 
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But among all Creatures, none more elegant 
than the ſizing the Body of Man, the gauging his 
Body ſo nicely, as to be able to ſtand erect, to 
Koop, to ſit, and indeed to move any Way, only 
with the Help of ſo ſmall a Stay as the Feet (7): 
whoſe Mechaniſm of Bones, Tendons, and Muſeles 
to this Purpole, is very curious and admirable. 


OO 4 w+ | 8 


Sk 1 


(r) See Book V. Chap. ii. Note (b). 
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CHAP. I. 


07 the Place allotted to the ſeveral Tribes of 
2241.4 Animals. 


Aving diſpatched the Motion of Animals, let 
us in the next Place conſider the Place which 
the infinitely wiſe Creator hath appointed them to 
move and act, and perform the Offices of the Cre- 
ation in. And here we find every Particular well 
ordered. All Parts of our Terraqueous Globe fit 
for an Animal to live and act in, are ſufficiently 
ſtocked with proper Inhabitants: The watery Ele- 
ment (unfit, one would think, for Refpiration and 
Life) abounding with Creatures fitted for it; its 
Bowels abundantly ſtored, and its Surface well be- 
ſpread. The Earth allo is plentifully ſtocked in all 
its Parts, where Animals can be of any Uſe; not 
probably the deepeſt Bowels thereof indeed, being 
Parts in all likelihood unfit for Habitation and 
Action, and where a living Creature would be uſe- 
leſs in the World; but the Surface every where abun- 
dantly ſtored. | OR INT 
Jr _— But 
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But that which is moſt conſiderable in this 
Matter, and plainly ſheweth the Divine Manage- 
ment in the Caſe; is, that thoſe Creatures are ma- 
nifeſtly deſigned for the Place in which they are; 
and the Uſe and Services they perform therein. 
If all the Animals of our Globe had been made 
by Chance, or placed by Chance, or without the 
divine Providence, their Organs would have been 
otherwiſe than they are, and their Place and Re- 
ſidence confuſed and jumbled. Their Organs 
(for Inſtance) of Reſpiration, of Viſion, and of 
Motion, would have fitted any Medium, or have 
needed none; their Stomachs would have ſerved 
any Food, and their Blood, and Covering of their 
Bodies been made for any Clime, or only one 
Clime. Conſequently all the Animal World would 
have been in a confuſed, inconvenient, and diſ- 
orderly Commixture. One Animal would have 
wanted Food, another Habitation, and moſt of 
them Safety. They would have all flocked to 
one, or a few Places, taken up their Reſt in the 
Temperate Zones only, and coveted one Food; 
the eaſieſt to be come at, and moſt ſpecious in 
ſhew; and ſo would have poiſoned, ſtarved; or 
greatly incommoded one another. But as the 
Matter is now ordered, the Globe is equally be- 
ſpread, ſo that no Place wanteth proper Inhabitants, 
nor any Creature is deſtitute of a un Place, and 
all Things neceſſary to its Life, Health, and Plea- 
ſure. As the Surface of the Terraqueous Globe is 
covered with different Soils, with Hills and Vales, 
with Seas, Rivers, Lakes, and Ponds, with divers 
Trees and Plants, in the ſeveral Places; fo all theſe 
have their Animal Inhabitants, whoſe Organs of 
Life and Action are manifeſtly adapted to ſuch and 
ſuch Places and Things; whoſe Food and Phy- 
fick, and every other Convenience of Life, is to be 
met with in chat very Place appointed it. The 

. M4 watery, 
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watery, the amphibious (a), the airy Inhabitants, 
and thoſe on the dry Land Surface, and the Sub- 
terraneous under it, they all live, and act with Plea- 
ſure, they are gay, and flouriſh in their proper Ele- 
ment and allotted Place, they want neither for Food, 

Cloathing, or Retreat; which would dwindle and 
die, deſtroy, or poiſon qne another, if all coveted 
the ſame Element, Place, or F 00d. 

Nay, and as the Matter is admirably well or- 
dered, yet conſidering the World's Increaſe, there 
would not be ſufficient Room, Food, and other 
Neceſſaries for all the living Creatures, without 
another grand Act of the Divine Wiſdom and 
Providence, which is, the Balancing the Number of 
Tadividuals of each Species of Creatures, in that 
Place appointed thereto: Of which in the next 
2 | 


(a) "Eft etiam admiratio monnulla in Betis ag watilibus tir, que 
giguuntur in terrd + weluti Crocodili, foviatihſyee Teftudines, 
 guaedampque Serfeutes ortæ extra aguam, fimul ac primum niti þoj- 
ſunt, aqua perſeguuntur. Quin etiam Analum ova Gallini: [ape 
— — Ia drinde cas f matres} 38 — effugi- 
2 cu primum aquam, quafi naturalem domum, videre F potue- 

* Cic. de Nat. Deor. lib. ii. cap. . 


CHAP. X 


Of the Balance of Animals, or the due Pro- 
portion in which tlie World is flocked with 
them. 


HE whole Surface of our Globe can afford 
Room and Support only to ſuch aNumber of 
all Sorts of Creatures ; and if by their doubling, 


Ib trebliog, or any other 9 of their 


Kind, 


Car. X. of Animals, 159 


Kind, they ſhould increaſe to double or treble chat 
Number, they muſt ſtarve, or devour one another. 
The keeping therefore the Balance even, is mani- 
feſtly a Work of the Divine Wiſdom and Provi- 
dence. To which End, the great Author of Life 
hath determined the Life of all Creatures to ſuch a 
Length, and their Increaſe to ſuch a Number, pro- 
portional to their Uſe in the World. The Life of 
ſome Creatures is long, and their Increaſe but ſmall, 
and by that Means they do not over · ſtock the World. 
And the ſame Benefit is effected, where the Increaſe 
is great, by the Brevity of ſuch Creatures Lives, by 
their great Uſe, and the frequent Occaſions there 
are of them for Food to Man, or other Animals. 
It is a very remarkable Act of the Divine Provi- 
dence, that uſeful Creatures are produced in great 
Plenty (a), and others in leſs The prodigious and 
frequent Increaſe of Inſects, both in and out of 
the Waters, may exemplify the one; and *tis ob- 
ſervable in the other, that Creatures leſs uſeful, or 
by their Voracity pernicious, have commonly fewer 
Young, or do ſeldomer bring forth: Of which 
many Inſtances may be given in the voracious 
Beaſts and Birds. But there is one fo peculiar an 
Animal, as if made for a particular Inſtance in our 
preſent Caſe, and that is the Cuntur of Peru we . 

0 OWE 
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(a) Benigna circa hoc Natura, innocua & eſculenta animalia 
facunda generavit. Plin, Nat, Hiſt, lib. viii. cap. 55. : 
(6b) Castain J. Strong gave me this Account, together with a 
Duill Feather of the Cuntur ſor Condor] of Peru. On the 
Coaſt of Chili, they met with this Bird in about 330 S. Lat. not 
far from Mocha, an Hand in the South Sea-—they ſhot it fitting on 
a Cliff, by the Sea Side ; that it was 16 9 Wing to Wing 
extended; that the Spaniſh Inhabitants told them they were afraid 
7. theſe Birds, la they ſhould prey upon their Children. And the 
eather he gave me (ſaith the DoRor) is 2 Fett 4 Inches long ; 
the Quill-Part 5 Inches three Quarters long, and 1 Inch and half 
- ateut in the largeſt Part, It weighed 3 dr. 17 gr. and half, and 
4 | 4 
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Fowl of that Magnitude, Strength and Appetite, as 
to ſeize not only on the Sheep, and leſſer Cattle, but 
even the larger Beaſts, yea, the very Children too. 
Now theſe, as they are the moſt pernicious of Birds, 
ſo are they the moſt rare, being ſeldom ſeen, or 
only one, or a few in large Countries; enough to 
keep up the Species, but not to over-charge the 
World. 
Thus the Balance of the Animal World, is, 
throughout all Ages, kept even; and by a curious 
Harmony, and juſt Proportion between the Increaſe 
of all Animals, and the Length of their Lives, the 
World is through all Ages well, but not over- 
ſtored : One Generation paſſeth away, and another Ge- 
meration cometh (c); ſo equally in its Room, to Ba- 
lance the Stock of the Terraqueous Globe in all 
Ages, and Places, and among all Creatures; that it 


— —„ 


is of a dark brown Colcur. Dr. Sloane in Philoſoph. Tranſact. 
N? 208. 

To this Account, the Doctor (in a Letter to Mr. Ray, 
March 31, 1694, with other Papers of Mr. Ray's, in my 
Hands,) adds the Teſtimony of Je/. Aceſta, lib. iv. cap. 7. and 
Garcillafſ. de la Vega, who, lib. viii. cap. 19. ſaith, There are 
ether Fowls, called Cuntur, and by the Spaniards corruptly Con- 
dor. Many of theſe Fowls having been killed by the Spaniards, 
had their Proportion taken, and from End to End of their Wings 
meaſured 15 or 16 Feet. — Nature, to temper and allay their 
Fierceneſs, denied them the Talons which are given to the Engle 3 
their Feet being tipped with Claws like a Hen: However, their 
Beal is flrong enough to tear off the Hide, and rip up the Bowels of 
an Ox. Two of them will attempt a Cow er Bull, and dewour 
him : And it hath often happened, that one of them alone hath a/- 
faulted Boys of ten or twelve Years of Age, and eaten them, Their 
Colour is black and white like a Magpie. It is well there are but 
fr of them; for if there were many, they would very much de- 
Arey the Cattle. They have on the Fore-Part of their Heads a 
Comb, not pointed like that 7. a Cock; but rather even, in the 
Form of a Razor. When they come ſo alight from the Air, they 
make ſuch a humming Noiſe, with the fluttering of their Wings, 
. as is enough to aſtoniÞ, or make a Man deaf. 
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is an actual Demonſtration of our Saviour's Aſſerti- 
on, Mat. x. 29. that the moſt inconſiderable, com- 
mon Creature, Even a Sparrow (two of which are ſold 
for a Farthing ) doth not fall on the Ground without our 

heavenly Father. | 

This Providence of God is remarkable in every 
Species of living Creatures : But that eſpecial Ma- 
nagement of the Recruits and Decays of Mankind, 


ſo equally all the World over, deſerves our eſpe- 


cial Obſervation. In the Beginning of the World, 
and fo after Noah's Flood, the Longevity of Men, 
as it was of abſolute Neceſſity to the more ſpeedy 
Peopling of the new World; ſo is a ſpecial In- 


ſtance of the Divine Providence in this Matter (d.) 


And 


» © 88 


4 The Divine Providence doth not only appear in the 
Longævity of Man, immediately after the Creation and Flood; 
but alſo in their different Longævity at thoſe two Times. Im- 
mediately after the Creation, when the World was to be peopled 
by one Man and one Woman, the Age of the greateſt Part of 
thoſe on Record was goo Years, — upwards. But after the 
Flood, when there were three Perſons by whom the World was 
to be peopled, none of thoſe Patriarchs except Shem, arrived to 
the Age of 500; and only the three firſt of Shem's Line, wiz. 
Arphaxad, Salah, and Eber, came near that Age : which was 
in the firſt Century after the Flood, But in the ſecond Cen- 
tury, we do not find any reached the Age of 240. And in the 
third Century, (about the latter End of which Abraham was 
born) none, except Terab, arrived to 200 Years: By which 
Time the World was ſo well peopled, (that Part of it at leaſt 
where Abrabam dwelt,) that they had built Cities, and began 
to be cantoned into diſtinct Nations and Societies, under their 
reſpective Kings; ſo that they were able to wage War, four 
Kings againſt five, Gen. xiv. Nay, if the Accounts of Anian, 
Beraſus, Manetho, and others, yea, Africanus, be to be credited, 
the World was ſo well peopled, even before the Times we ſpeak 
of, as to afford ſufficient Numbers for the great Kingdoms of 
ria, Egypt, Pera, &c. But learned Men generally, with 
great Reaſon, reject theſe as legendary Accounts. 

If the Reader hath a mind to ſee a Computation of the In- 
creaſe of Mankind, in the three firſt Centuries after the Flood, 
he may find two different Ones of the moſt learned Archbi ny 
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And the ſame Providence appears in the following 
Ages, when the World was pretty well peopled, 
in reducing the common Age of Man then to 120 
Years, (Gen. vi. 3.) in Proportion to the Occaſions 
of the World at that Time. And laſtly, when the 
World was fully peopled after the Flood, (as it 
was in the Age of Moſes, and ſo down to our pre- 
ſent Time) the leſſening the common Age of Man 
10 70 or 80 Years (e), (the Age mention'd by Mo- 
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Uper, and Petavius; together with a Refutation of the ſo 
early Beginning of the A/jyrian Monarchy ; as alſo Reaſons for 
lacing Abraham near 1000 Years after the Flood, in our moſt 
— Biſhop Stilling fleet's Orig. Sacr. book III. chap. iv. 
(+) That the common Age of Man hath been the ſame in all 
Ages fince the World was peopled, is manifeſt from prophane 
as well as ſacred Hiſtory. To paſs by others, Plate lived to 
the Age of $1, and was accounted an old Man. And thoſe 
which Plizy reckons up, lib. vii. cap. 48. as rare Examples of 
long Life, may for the moſt Part be matched by our modern 
Hiltories ; eſpecially ſuch as Pliny himſelf gave Credit unto. 
Dr. Phe has given us divers Inftances in his Hiſtory of Oxford- 
fire, chap. it. ſet. 3. and chap. viii. ſect. 54. and Hiſtory of 
Staffordſbire, chap. viii. ſe. 91, Wc. Among others, one is 
of twelve Tenants of Mr, Biddulph's, that together made 1000 
Years of Age. But the molt conſiderable Examples of aged 
Perſons among us, is of old Parre of Sbrepſbire, who lived 152 
Years 9 Months, according to the learned Dr. Horwey's Ac- 
count; and Henry Jenkins of Yorkfpire, who lived 169 Years, 
according to the Account of my learned and ingenious Friend 
Dr. Tancred Robinſon, of both which, with others, ſee Loth. 
Abridg. PhileJeph. Tranſact. vol. iii. p. 306. The great Age 
of Parre of Shropſhire, minds me of an Obſervation of the Re- 
verend Mr. Plaxton, that in his two Pariſhes of Kinard/cy and 
Donington in Shropſhire, every ſixtn Soul was fixty Years of 
Age, or upwards. Phil. Tranf. No 310. 

And if we ſtep farther North, .into Scotland, we ſhall find 
divers recorded for their great Age : Of which I ſhall preſent 
the Reader with only one modern Example of one Laurence, 
who married a Wife after he was 100 Years of Age, and would 
go out to Sea a-fiſhing in his little Boat, when he was 140 Years 


old; and is lately dead of no other Diſtemper but ae Eg 
N | Age, 
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ſos, Fſal. xc. 10. this, I ſay,) is manifeſtly an Ap- 
intment of the ſame infinite Lord that ruleth the 
World: For, by this Means, the peopled World 
is kept at a convenient Stay; neither too full, nor 
too empty. For if Men (the Generality of them, 
I mean) were to live now to Metbuſelab's Age of 
69 Years, or only to Abraham's, long after the 
lood, of 175 Years. the World would be too much 
over-run; or if the Age of Man was limited to that 
of divers other Animals, to ten, twenty, or thirty 
Years only ; the Decays then of Mankind would be 
too faſt: But at the middle Rate mentioned, the 
Balance is nearly even, and Life and Death keep an 
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Age, ſaith Sir Robert Sibbald, Prodr. Hift. Nat. Scot. p. 44. and 
lib. ill. p. 4. 

As for N the Examples would be endleſs ; and 
therefore that of Job. Otiele ſhall ſuffice, who was as famous for 
his Beard, as for being 115 Years of Age. He was but two 
Brabant Ells 3 high; and his long grey Beard was one Ell . 
long, His Picture and Account may be ſeen in Ephem. Germ, 
tom. iii. 070 163. 8 i 

As for the Story Roger Bacon tells, of one that lived goo 
Years by the Help of a certain Medicine, and many other ſuch 
Stories, I look them upon as fabulous. And no better is that of 
the Wandering Few, named Fob Buttadtus, ſaid to have been pre- 
ſent at our Saviour's Crucifixion; although very ſerious Stories 
are told of his being ſeen at Antwerp, and in France, about 
the Middle of the laſt Century but one; and before, in Arn, 
1542, converſed with by Paul of Eiſen, Biſhop of Skſwickz and 
before that, viz. in 1228, ſeen and converſed with by an Ar- 
menian Archbiſhop's Gentleman ; and by others at other Times. 

If the Reader hath a Mind to ſee more Examples, he may 
ineet with ſome of all Ages, in the learned Hakewill"s Apol. p. 
181. where he will alſo find that learned Author's Opinion of 
the Cauſes of the Brevity and Length of human Life. The 
Brevity thereof he attributeth to a too tender Education, ſuck- 
' ing ſtrange Nurſes, too haſty Marriages ; but above all to Lu- 
xury, high Sauces, ſtrong Liquors, Wc. The Longzvitz of 
the Ancients he aſcribes to Temperance in Meat and Drink, 
anointing the Body, the Uſe of Saffron and Honey, warm 
Cloaths, leſſer Doors and Windows, leſs Phyſick, and more 
Exerciſe. | of 
| equal 
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equal Pace, Which Equality is fo great and har- 
monious, and ſo manifeſt an Inſtance of the divine 
Management, that I ſhall ſpend ſome Kemarks up- 
on it. . | 

It appears from our beſt Accounts of theſe Mat- 
ters, that in our European Parts (f) and I believe 
the ſame is throughout the World; that, I fay, 
there is a certain Rate and Proportion in the Pro- 
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The Proportions which Marriages bear to Births, and 
Pirths to Burials, in divers Parts of Europe, may be ſeen at an 
eaſy View in this | 


TABLE. F 
| Marriages | Births to | 
| , Names of ebe Places. toBirths : As Burials: As 
Encland in general to 463 i 1512 t-to 1 
London © to 4* * to141 


to 4* | 12 to 1 


tHan'ſpire, from 156g, to 1658, 
10 3% | 226 to 1 


Tiverton in Devon, 1560 to 1649, 


Cranbrook in Kent, 1560 to 1649, to.3'9 | 16+ to 1 
Aynhoin VNort bamptonſb. for 118Years,| 1 to 6“ 1 146 to 1 
Leeds in Yorkſhire, 122 Years, to 3*7 10% to I | 


Harwood in Yorkſhire, 57 Years, 
Upminſter in Eſſex, 100 Years, 
Francfort on the Main, in 1695, 
ld, Middle, & Lower Marck, in 1698, 
Domin. of the K. of Praia, in 1698, 


to 344 | 123 to 1 
to 46 | 108 to 1| 
to 377 12 to 1 
to 37 10 tol 
to 3% |. 1%5 to 1 


12 11 1er erer = 


— , 
* 


[Bre/aw in Silefia, from 1687 to 1691, 7175 to 1 
(Paris in 1670, 1671, 1672, ito 47 |1 to 1 


Which Table I made from Major Graunt's Obſervations on 
the Bills of Mortality; Mr. King's Obſervations in the firſt of 
Dr. Da venant's Eflays ; and what I find put together by my in- 

enious Friend Mr. Lowthorp, in his Abridgment, vol. in. p. 

8, and my own Regiſter of Upminſter. That from Aynho's 
Regiſter in Northamptonſhire, I had from the preſent Rector, the 
learned and ingenious Mr. Va: And | was promiſed ſome 
Accounts from the North, and divers other Parts of this King- 
dem; but have not yet received them: Only thoſe of Leeds 
and Harevood in Yorkſhire, from my curious and ingenious Friend 
Mr. T horeſby. ; 
_—_ pagation 
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pagation of Mankind: Such a Number marry (g). 
ſo many are born, ſuch a Number die; in Propor- 
tion to the Number of Perſons in every Nation, 


County, or Pariſh. And as to Births, two Things 


are very conſiderable: One is the Proportion of 
Males and Females (+), not in a wide Proportion, 
noc 


— =” — 


(g) The preceding Table ſhews, that Marriages, one with 
another, do each of them produce about four Births; not only 
in England, but in other Parts of Europe alſo. 

And by Mr. King's Eſtimate, (the beſt Computations I ima- 
gine of any, being derived from the beſt Accounts; ſuch as the 
Marriage, Birth, Burial-A&, the Poll Books, E&c. by his Eſti- 
mate, I ſay), about 1 in 104 marry. For he judgeth the Num- 
ber of the People in England to be about five Millions and a 
half ; of which about 41000 annually marry. As to what might 
be farther remarked concerning Marriages, in regard of the 
Rites and Cuſtoms of ſeverM Nations, the Age to which divers 
Nations limited Marriages, &c. it would be endleſs, and too 
much out of the Way to mention them : I ſhall only therefore, 
for the Reader's Diverſion, take Notice of the Jeer of Lactanti- 
us, Quare apud Poetas ſalaciſſimus jupiter defrit lberos tollere & 
Utrum ſexagenarius faus, & ti Lex Papia fibulam impoſuit ? 
Lactan. Inſtit. lib. i. cap. 16, By which Lex Papia, Men were 
prohibited to marry after 60, and Women after 50 Years of A 

(þ) Major Graunt, (whoſe Concluſions ſeem to be well- 
grounded,) and Mr. Xing, diſagree in the Proportions they aſ- 
f n to Males and Females : This latter makes in London 10 
Males to be to 13 Females; in other Cities and Market-Towns, 
8 to 9; and in the Villages and Hamlets, 100 Males to gg Fe- 
males. But Major Grauat, both from the London and Country 


Bills, ſaith, there are 14 Males to 13 Females; from whence 


he juſtly infers, That the Chriſtian Religion, prohibiting Polyga- 
my, is — agreeable to the Law of Fs than Mahomeriim, 
and others that allow it. Chap. 8. : | 

This Proportion of 14 to 13, I imagine is nearly juſt, it be- 
ing agreeable to the Bills I have met with, as well as thoſe in 
Mr, Graunt, In the 100 Years, for Example, of my own Pariſh» 
Regiſter, although the Burials of Males and Females vere near- 
ly equal, being 636 Males and 623 Females, in all that Time; 


yet there were baptized 70g Males, and but 675 Females, which 


is 13 Females to 13*7 Males. Which Inequality ſhews, not on- 
ly, that one Man ought to have but one Wife; but alſo that 
every Woman may, without Polygamy, have an Huſband, if 
ſhe doth not bar herſelf by the Want of Virtue, by Denial, 
&c. Alfo this Surpluſage of Males is very uſeful for the Sup- 


plie, 
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not an uncertain, accidental Number at all Adven- 
tures ; but nearly equal. Another Thing is, that a 
few more are born than appear to die, in any cer- 
tain Place (i). Which is an admirable Proviſion 
for the extraordinary Emergencies and Occaſions 
of the World; toſupply unhealthful Places, where 
Death out-runs Life; to make up the Ravages of 
great Plagues, and Diſeaſes, and the Depredations 
of War, and the Seas; and to afford a ſufficient 
Number for Colonies in the unpeopled Parts of 
the Earth. Or on the other Hand, we may ſay, 
that ſometimes thoſe extraordinary Expences of 
Mankind, may be not only a juſt Puniſhment of 
the Sins of Men; but alſo a wiſe Means to keep 
the Balance of ' Mankind even; as one would be 
ready to conclude, by conſidering the Afatict, and 
other the more fertile Countries, where prodigious 
Multitudes are yearly ſwept away with great Plagues, 
and ſometimes War; and yet thoſe Countries are 
fo far from being waſted, that they remain full of 
People. | And 
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plies of War, the Seas, and other ſuch Expences of the Men 
above the Women. i 
That this is a Work of the Divine Providence, and not a Mat- 
ter of Chance, is well made out by the very Laws of Chance, by 
a Perſon able to do it, the ingenious and learned Dr. Arbus bnot. 
He ſuppoſeth Thomas to lay againſt John, that for eighty-two 
Years running, more Males (hall be born than Females; and giv- 
ing all Allowances in the Computation to Thomas's Side, he 
makes the Odds againſt Thomas, that it doth not ha pen ſo, to be 
near five Millions of Millions, of Millions, of Millions to one; 
but for Ages of Ages (according to the World's Age) to be near an 
infinite Number to one 17 Thomas, Vide Phil. Tranſ. N 338. 
© (i) The foregoing Table ſhews, that in England in gene- 
ral, fewer die than are born, there being but 1 Death to 
1752 Births. But in Londen more die than are born. So by 
Dr. Dawenant's Table, the Cities likewiſe and Market-Towns 
bury 1;z7 to one Birth. But in Paris they out-do London, 
their Deaths being 1+ to one Birth: The Reaſon of which I 
Conceive is, becauſe their Houſes are more crowded than in 
London. But in the Villages of England, there are ſewer die 
than are born, there being but 1 Death to 1547 Births, And 
yet Major Graunt, and Dr. Davenant, both obſerve, -=_ 
q | 400 


And now, upon the whole Matter, what is all 
this but admirable and plain Management? What 
can the maintaining, throughout all Ages and 
Places, theſe Proportions of Mankind, and all other 
Creatures; this Harmony in the Generations of 
Men be, but the Work of one that ruleth the 
World? Is it poſſible that every Species of Ani- 
mals ſhould ſo evenly be preſerved, proportionate 
to the Occaſions of the World? that they ſhould 
be ſo well balanced in all Ages and Places, without 
the Help of Almighty Wiſdom and Power ? How 
is it poſſible, by the bare Rules, and blind Acts of 
Nature, that there ſhould be any tolerable Pro- 
portion; for Inſtance, between Males and Females, 
either of Mankind, or of any other Creature (&) 
eſpecially-ſuch as are of a ferine, not of a domeſ- 
tick Nature, and conſequently out of the Com- 
mand and Management of Man ? How could Life 
and Death keep ſuch an even Pace through all the 
Animal World? If we ſhould take ir for granted, 
that, according to the Scripture Hiſtory, the 
World had a Beginning, (as who can deny it (H)? 

| | or 


| 
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there are more Breeders in London, and the Cities and Mar- 
ket Towns, than are in the Country, notwithſtanding the 
London Births are fewer than the Country z the Reaſon of 
which ſee in Graum, chap. 7. and Davenant, abi ſupra, p. 21. 

The laſt Remark I ſhall make from the foregoing Fable 
ſhall be, that we may from thence judge of the Healthfulneſs o 
the Places there mentioned. If the Year 1698 was the mean_ 
Account of the three Marcks, thoſe Places bid the faireſt for 
being moſt healthful ; and next to them Aynbo and Crazhrook 
for Englih Towns. | | 

% fuid loquar, quanta ratio in beftiis ad perpetuam conſer + 
vationem carum generis appareat * Nam primint alie Mares, 
aliæ Famine — od perpetuitatis caad machinata natura gf. 
Cic. de Nat. Deor, lib. ii. cap. 51. | | 

(1) Although Ariſtasle held the Eternity of the World, yet 
be ſeems to have retracted that Opinion, oro have had a dif- 
ferent Opinion whev he wrote his 1 for in _— 


we Of the Food Book IV. 
or if we ſhould ſuppoſe the Deſtruction thereof by 
Noab's Flood: How is it poſſible, after the World 
was repleniſhed,) that in a certain Number of 
Years, by the greater Increaſes and Doublings of 
each Species of Animals, that, I ſay, this Rate of 
Doubling (n) ſhould ceaſe ; or, that it ſhould be 

com- 
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Book he affirms, that God is the Canſe and Beginning of all 
Things : and in his Book % Mundo, he faith, There ii no Doubt 
but God is the Maker and Conſervator of all Things in the World. 
And the S:oict's Opinion is well known, who ſtrenuouſly con- 
teaded, That the Contrivance and Beauty of the Heavens and 
Earth, and all Creatures, was owing to a wiſe, intelligent 
Agent. Of which Ty gives a large Account in his ſecond 
Book de Nat. Deor. in the Perſon of Balbus. 

iu I have before, in 2 (g). obſerved, That the ordt- 
nary Rate of the Doubling or Increaſe of Mankind is, that 
every Marriage, one with another, produces about four Births ; 
but ſome have much exceeded that. Babe, Earl of Abenſperg, 
had thirty-two Sons and eight Daughters; and being invited 
to hunt with the Emperor Henry Tg and bring but few Ser- 
vants, brought only one Servant, and his thirty-two Sons. To 
theſe many others might be added ; but one of the moſt re- 
markable Iaſtances I have any where met with, is that of Mrs. 
Hony<veed, mentioned by Hakewill, Camden, and other Au- 
thors ; but having now before me the Names, with ſome Re- 
marks, (which I received from a pious neighbouring Defcend- 
ant of the ſame Mrs. Honywwzod) I ſhall give a more particular 
Account than they. Mrs. Mary Honyzcood was Daughter, and 
one of the Coheireſſes, of Robert Atawaters, Eſq, of Lenhan, in 
Kent, She was born in 1527, Martied in February 1543, at 
ſixteen Vears of Age, to her only Huſband, Robert Honyweed, 
of Charing in Kent, Eſq. She died in the ninety-third Year 
of her Age, in May 1620. She had fixtcen Children of her 
own Body, ſeven Sons and nine Daughters ; of which one had 
no Iſſue, three died young, and the youngeſt was lain at 
Newport "Battle, June 20, 1600. Her Grand- children in the 
ſecond Generation were one hundred and fourteen ; in the 
third, two hundred and twenty-eight ; and nine in the fourth 
Generation. So that ſhe could ſay the ſame that the Diſtich 
doth, made of one of the Daiburg's Family of B 
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compenſated by ſome other Means? That the 
World ſhould be as well, or better ſtocked than 
now it is, in 1656 Years, (the Time between the 
Creation and the Flood; this) we will ſuppoſe may 
be done by the natutal Method of each Species 
Doubling or Increaſe : But in double that Number 
of Years, or at this Diſtance from the Flood, of 
4000 Years, that the World ſhould not be over- 
ſtocked, can never be made out, without allowing 
an infinite Providence. EE TONY | 

I conclude then this Obſervation with the Pſal- 
miſt's Words, Pſal. civ. 29, 30. Thou hideſt thy Face, 
all Creatures are troubled; thou tateſt away their Breath, 
* they die, and return to their Duſt. Thou ſendeſt forth 
thy Spirit, they are created; and thou reneweſt the Face 
of the Earth. | | 


* td. F WV _ — * S 
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Riſe up Daughter, and go to thy Daughter, for her Daughter's, 
Daugher hath a Daughter. Mrs. Honywood was a very pious 
Woman, afflicted, in her declining Age, with Deſpair, in ſome 
meaſure ; concerning which, ſome Divines once diſcourſing 
with her, ſhe in a Paſſion ſaid, She was as certainly damned as 
this Glaſs is broken, (throwing a Venice Glaſs . di Ground, 
which ſhe had then in her Hand.) But laſs eſcaped 
breaking, as credible Witneſſes atteſted, 


CHAP. XI. 
Of the Food of Animals. 
\HE preceding Reflection of the Pſalmif, 


mindeth me ot another Thing in common to 
Animals, that pertinently falleth next under Con- 
- fiderati6n, which is, the Appointment of Food, men- 
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tioned in Verſe 27, 28, of the laſt cited Pſal. civ. 
Theſe E . all upon thee, that thou mayeſt 
give them their Meat in due Seaſon. That thou giveſt 
them, they gather ;, thou openeſt thy Hand, they are * filled 
with Good, The ſame is again aſſerted in P/al. exlv. 
15,16. The Eyes of all wait upon thee, and thou giveſt 
pur their Meat in due Seaſon. Thou openeſt thy Hand, 
aud ſatigfieſt the Defire of every living Thing. 

Wbat the P/almiſt here alerts, affords us a glo- 
rivus Scene of the Divine Providence and N anage- 
ment. Which, (as I have ſhewed it to Concern 
itſelf in other lefſer Things z ſo) we may preſume 
_ doth exert itſelf particularly in ſo Grand an Affair 
as that af Food, whereby the animal World ſub- 
fiſts: And this will be manifeſted, and the Fſalmiſt's 
Obſervations exemplified, from theſe ſix following 
Particulars. 

I. From the ſubſiſting and maintaining ſuch a 
large Number of Snimals, ne all Parts of 
the World. 

II. From the proportionate Quantiry of Food to 
the Eaters. 

III. From the Variety of Food ſuited to the Va- 
riety of Animals: Or, the Delight which various 
Animals have in different Food. 

Iv. From the peculiar Food which peculiar Places 
afford to the Creatures ſuited to thoſe Places. 

V. From the admirable and e 
made for the Gathering, Preparing, and Digeſtion 
of the Food. — 1 K 

VI. and Laſtly, From the great Sagacity of all 
Animals, in finding out and providing their Food. 

I. It is a great Act of the Divine Power and 
Wiſdom, as well as Goodneſs, to provide Food for 
ſuch a World of Animals (a), as every where be”? 
| 8 


. 


(a) . animantibus A aun natere cum, qui of 
| que aplus erat, comparavit, ws Nat. Deor, lib. ii. cap. 77 
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ſeſs the Terraqueous Globe; on the dry Land; and 
in the Sea and Waters; in the Torrid and Frozen 
"Zones, as well as the Temperate. That the tempe- 
rate Climates, or at leaſt the fertile Valleys, and rich 
and plentiful Regions of the Earth, ſhould afford 
Subſiſtence to many Animals, may appear leſs won- 
derful perhaps: But that in all other the moſt likely 
Places for Supplies, ſufficient Food ſhould be af- 
forded to ſuch a prodigious Number, and ſo great 
Variety of Beaſts, Birds, Fiſhes, and Iaſects; is ow- 
ing to that Being, who hath as wiſely adapted their 
Bodies to their Place and Food, as well as cateful- 
ly provided Food for their Subſiſtence there. 
But I ſhall leave this Conſideration, becauſe it 
will be illuſtrated under the following Points; and 


proceed, | Ang 
II. To conſider the Adjuſtment of the Quantity 
of Food, in rtion to the Eaters, In all Places 
there is generally enough; nay, ſuch a Sufficiency, 
as may be ſtiled a Plenty ; bur not ſuch a Super- 
fluity, as to waſte and corrupt, and thereby an- 
noy the World. But that which is particularly 
remarkable here, is, that among the great Variety 
of Foods, the moſt uſeful is the molt plentiful, moſt 
univerſal, eaſieſt propagated, and moſt patient of 
Weather, and other Injuries. As-the herbaceous 
Eaters (for Inſtance) are many, and devour much; 
ſo the Dry-Land Surface we find every where alinoſt 
naturally carpeted over with Graſs, and other agree- 
able wholſome Plants; propagating themſelves in a 
manner every where, and ſcarcely deſtroyable by the 
Weather, the Plough, or any Art. So likewiſe for 
Grain, eſpecially ſuch as is moſt uſeful, how eaſily. 
is it cultivated, and what a large Increaſe doth it 
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Ill Deus off, — qui per lotum orbem armenta dimifit, qui gre- 

bus ubique Pom Lala. pabulum prefiat. Senec. de Bebel. 
ib. iv. cap. 6. | 
” N pro- 
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produce Pliny' Example of Wheat 0 ), is a ſuffici- 


ent Inſtance in this Matter; which (as that curious 


Heathen obſerves) being principally; uſeful to the 


Support of Man, is eafily propagated, and in great 


| Plenty: And an happy Faculty that is of it, that it 
can bear either Extremes of Heat or Cold, ſo as 
ſcarce to refuſe any Clime. 


III. Another wiſe Proviſion the Creator bath 
made relating to the Food of Animals, is, that va- 


rious Animals delight in various Food (e); ſome in 
Graſs and Herbs; ſome in Grain and Seeds; ſome 
in Fleſh; ſome in Inſects: ſome in this 74) ; ſome in 


that; ſome more delicate and nice; ſome * 
and catching at any thing. If all delighted in, 
ſubſiſted o nly with one Sort of Food, there - 
not be ſufficient for all; but every Variety chuſin 
various Food, and perhaps abhorring that which 
others like, is a great and wiſe Means that every 
Kind hath ogg.” and ate * to 
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) Tritico nibil off Aube, Zoe ei natura tribuit, quoniam 

eo maxim alat bominem ; utpote cùm à modi, fi fit aptum ſolum 

7. 150 modi reudantur. Miſit D. Auguſto procurator — en un 
o vir credibile difu) 400 paucis minis germina. Miſit & 

grow { Amiliter 340 ftipulas r und grass. Plin. Nat. Hiſt, 

lib. xviii. cap. 10. 

e Sed illa quanta \benignitas 4 4254 tam multa ad 
weſcendum, tam * ia, tam Jucungia gignit ; meque ca uno tempore 
ann, "ut ſemper & at 45 aner, & capi. Cic. de Nat. 
Peor. lib. ii. cap. 5 3. 

: (4) Swwainmerdam obſer es of the Ephemeron Worms, that 
their Food is Clay, and that they make their Cells of the 
fame. Upon whis Occaſion he ſaith of Moths, that eat Wool 
and Fur, There are tau Things very confiderable, 1. That the 
Cells they make io themſel ves, wherein they live, and with which 
(as their Hoaſe, 'Tortoiſe-like) they move from Place to Place, 
they make of the Matter next at Hand. 2. That they feed alſo on 
the fame, therefore when you find their Celli, or rather Coats or 
2 aſe, to be made of yellow, 2 blue, or black Cloth, you will 
pod nd their Nung If the Jam e Colour, Swam. Ephem, Vita, 
iſhed by Dr, Ty/on, chap. 3 | 

q 
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It deſerves to be reckoned as an Act of the di- 
vine Appointment, that what is wholſome Food 
to one, is nauſeous, and as a Poiſon to another; 
what is a ſweet and delicate Smell and Taſte to 
one, is fœtid and loathſome to another: By which 
Means all the Proviſions the Globe affords are well 
diſpoſed of. Not only every Creature 1s well pro- 
vided for, but a due Conſumption is made of thoſe 
Things that otherwiſe would encumber the World, 
lie in the Way, enn rot, ſtink, and annoy, in- 
ſtead of cheriſhing and refreſhing it. For our moſt 
uſeful Plants, Grain, and Fruits, would mould and 
rot ; thoſe Beaſts, Fowls, and- Fiſhes, which are 
teckoned among the greateſt Dainties, would turn 
to Carrion, and poiſon us: Nay, thoſe Animals 
which are become Carrion, and many other Things 
that are noiſome, both on the Dry-Land, and in 
the Waters, would be great Annoyances, and breed 
Diſeaſes, was it not for the Provilion which the in- 
finite Orderer of the World hath made, by cauſing 
theſe Thinęs to be ſweer, pleaſant, and wholeſome 
Food to ſome Creature of other, in the Place where 
thoſe ' Things fall: To Dogs, Ravens, and other 
voracious Animals, for Inſtance, on the Earth; and 
to rapacious Fiſhes, and other Creatures inhabiting 
the Waters. | een 
Thus is the World, in ſome meaſure, kept ſweet 
and clean, and at the ſame time, divers Species of 
Animals ſupplied with convenient Food. Which 
Providence of God, particularly in the Supplies 
afforded the Ravens, is divers times taken Notice 
of in the Scriptures (e); but whether for the Rea- 
ſons now hinted, or any other ſpecial Reaſons, I 
ſhall not enquire. Thus our Saviour, Lake xii. 24. 
Conſider the Ravens; for they neither ſow nor reap, 


: I 1 


, Y — 


< (2) Fob xxxvilii, $1. Eſal. exlvii. . | 
ewes NI * which 


\ 


184 | Of the Fs Book Iv. 


which" neither bave Storehouſe, nor Barn, and God 
feedeth them, It is a manifeſt Argument of the Di- 
vine Care and Providence, in ſupplying the World 
with Food and Neceſſaries, that the Ravens, ac- 
counted as unclean, and little regarded by Man, 
deſtitute of Stores, and that live by Accidents, by 
what falleth here and there; that ſuch a Bird, I ſay, 
ſhould be provided with ſufficient Food; eſpecial} 
if that be true which Ariſtotle (), Pliny (g), an 
lian (d)] report, of their unatural Affection and 
Cruelty to their Young : * That they expel them 
« their Neſts as ſoon as they can fly, and then drive 
« them out of the Country.” 1 907 
Thus having conſidered the wiſe Appointment of 
the Creator, in ſuiting the Variety of ood, to Va- 
riety of Animals; Let us ia tze 
IV. Place, Take a View of the peculiar Food, 
which particular Places afford to the Creatures inha- 
biting-thenewe 14 „nn 
It hath been already obſerved (i), That every 

Place on the Surface of the Terraqueous Globe, is 
ſtocked with proper Animals, whoſe Organs of 
Life and Action are curiouſly adapted to | each re- 
ſpective Place. Now it is an admirable Act of the 
Divine Providence, That every Place affords a 
proper Food to all the living Creatures therein. 
All che various Regions of the World, the different 

Climates (4), the various Soils, the Seas, the 
| 3:3 Waters, 


— 
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(f) Ariftet. Hit. Animal. lib. ix. cap. 31. 

(8) Pliny affirms this of the Crow as well as Raven : Ci 
_ [i. e. Cornices] ex 4 — pellunt nidis pullos, ac 
wvolare cogunt, ficut & Corwi, qui — robufior ſuos fartus fugant 
hongite. Sas. fi lib. x. 245 5 


(i) Chap. . n 

% Atmiranda Nature diſpenſatio off, ut aliter, _m__ mode, 
tempore, & indufiria colatur terra ſeptontrienalis, aliter Æibiepia, 
Sc. Quoad Aquilonarts, hoc certum eff, in pleriſque agris — ro- 

| Teen, 


Waters, nay our very Putrefactions, and moſt naſty 
Places about the Globe, as they are inhabited by 
ſome or other Animal, ſo they produce ſome proper 
Food or other, affording a comfortable Subliſtence 
to the Creatures living — J might; for inſtan- 
ces (1) of this, bring the great Variety of Herbs, 
Fruits and Grains on the Earth, the large Swarms 
of Inſects in the Air, with every other Food of 
the Creatures reſiding in the Earth, or flying in the 
Air. But I ſhall ſtop at the Waters, becauſe the 
Pſalmiſt, in the fore-cited 'civ®® Pſalm, ſpeaks with 
relation to the eſpecial Proviſion for the Inhabi- 
tants of the Waters; and alſo by Reaſon that many 
Land-Animals have their chief Maintenance from 


_ 


= 17, 494007 Ern Wan 
therum, parte Object Meridionali plagæ, Hordeum atis 36 
Dera & ſemine projefio maturum colligi, hoc en, à fine Juni 
uſque. medium Auguſti, aliguands celerius. Ea namque maturitas 
ex ſali naturd, azriſque clementis, ac humore Fer wal Ffovente 
radices, Soleque torrente, neceſſarid provenit, ut ita inaſcatur, ac 
maturttur, taleſque ſpice ſex ordines in numero ariſte 1 
Ol. Mag. Hiſt. lib. 15 cap. 8. Prata & paſeua rantd luxu- 
riant graminum ubertate ac diverſitate, ut neceſſum fis inde atters 
Sonny ne nimio —— 
cap. 36. ä 
| Fj Among the many noble Contrivances for Food, I can» 
not but attribute that univerſal Aliment, Bread, to the Reve- 
lation, or at leaſt the Inſpiration, of the Creator and Conſer- 
vator of Mankind; not only becauſe it is a Food uſed in all, 
or moſt Parts of the World, but eſpecially becauſe it is of in- 
comparable Uſe in the great Work of Digeſtion, greatly aſſiſt- 
ing the Ferment, or whatever cauſes the Digeſtion of the Stos 
mach, Of which take this Example from the noble Mr. Boyle, 
„% He extracted a Menfiruum from Bread alone, that would 
* work on Bodies more compact than many hard Minerals, 
„ nay even on Glaſs itſelf, and do many Things that Ana- 
„ fortis could not do, — Yet by no means was this ſo corroſive 
** a Liquor as Aqua-fortis, or as the other acid Menfiruum.” 


Vide the ingenious and learned Dr. Harris Lex. Tech. verbs 
ſem, where the Way of preparing it may be met 
Wi Co | 
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eſu crepent, Ic. Id. ib, lib. xix, FE 
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Now one would think, that the Waters were, a 
very unlikely Element to produce Food for ſo great 
a Number of Creatures, as have their Subſiſtence 
from thence. But yet how rich a Promptuary is 
it, not only to large Multitudes of Fiſhes, but alſo 
to many amphibious Quadrupeds, Inſects, Reptiles, 
and Birds! From the largeſt Leviathan, which the 
Pſalmift faith (m) playeth in the Seas, to the ſmal- 
leſt Mite in the Lakes and Ponds, all are plentiful- 
ly provided for; as is manifeſt from the Fatneſs of 
their Bodies, and the Gaiety of their Aſpe& and 
Actions. 15%] noe” 
And the Proviſion which the Creator hath made 
for this Service in the Waters is very obſervable; 
not only by the Germination of divers aquatick 
Plants there, but particularly by appointing the 
Waters to be the Matrix of many Animals, par- 
ticularly of many of the Inſect- Kind, not only of 
ſuch as are peculiar to the Waters, but alſo of ma- 
ny appertaining to the Air and the Land, who, by 
their near Alliance to the Waters, delight to be 
about them, and by that Means become a Prey, 
and plentiful Food to the Inhabitants of the Wa- 
ters. And beſides theſe, what prodigious Shoals 
do we find of minute Animals even ſometimes diſ- 
colouring the Waters (u)! Of theſe (not only ” 


\ 
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Paal. civ. 26. Ui e. 1½ 1 fon 
„ The Inſects that for the moſt part diſcolour the Wa- 
ters, are the ſmall Inſects of the Shrimp-tind, called by Swam- 
merdam, Pultx aquaticus arboreſcens. "Theſe I have often ſeen 
ſo numerous in ſtagnating Waters, in the Summer-Months, 
that they have changed the Colour of the Waters to a pale or 
Red; ſometimes a Yellow, according to the Colour they 
were of. Of this Sawammerdam hath a pretty Story told him 
by Dr. Florence Schuyl, viz. Se all quando Studis intentum, mag- 
no quodam & borrifico rumore fuiffe turbatum, & fimul ad cavſam 
us inquirendam excitatum ; verum je wix tum in” ſinem ſurrex- 
M, cum Ancilla ejus pane exanimis adcurreret, & mullio cum — 
we, Zu 
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the Water, but in the Air and on Land) I have 


always thought there was ſome more than ordi- 
nary Uſe intended by the All-wiſe Creator. And 
having bent many of my Obſervations that Way, I 
have evidently found it accordingly to be. For be 
they never ſo numberleſs or minute, thoſe Animals 
ſerve for Food to ſome Creatures or other. Even 
thoſe, Animalcules in the Waters, diſcoverable only 
with good Microſcopes, are a Repaſt to others 
there, as I have often with no leſs Admiration than 
Pleaſure ſeen (o). 


4 


* — * md 


gultu referret, omnem Lugduni n aquam eſſe mutatam _, 
in ſanguinem. The Cauſe of which, upon Examination; he 
found to be only from the numerous Swarms of thoſe Pulices. 
Vide Swwamm. Hiſt. Inſect. p. 70. | I” 
The Cauſe of this great Concourſe and Appearance of 
thoſe little Inſects, I have frequently obſerved to be to by; 
form their Coit, which is commonly about the latter End of 
May, and in June. At that Time they are very venerouts 
friſking and catching at one another; and many of them 
2 Tail to Tail, with their Bellies inclined one towards 
At this Time alſo they change their Skin or Slough; which I 
conceiye their rubbing againſt one another mightily promoteth. 
And what if at this Time they change their Quarters ? Vide 
Book VIII. Chap. iv. Note CJ). Aras * 
Theſe ſmall Inſects, as they are very numerous, ſo are Food 
to many Water-Animals. T have ſeen not only Ducks ſhovel 
chem up as they ſwim along the Waters, but divers Inſects alſo 
devour them, particularly ſome of he middle-fized Sguillæ 
aquatic, which are very voracious Inſects. A 
(eo) Beſides the. Pulices laſt mentioned, there are in the Wa- 
ters other Animalcules very numerous, which are ſcarce vi- 
fible without a Microſcope. In May, and the Summer-Months, 
the green Scum on the Top of ſtagnating Waters, is nothing 
elſe but prodigious Numbers of theſe Animalcules : So is like - 
wiſe the green Colour in them, when all the Water ſeems 
green, Which Animalcules, in all Probability, ſerve for Food 
to the Pulices Aquatici, and other the minuter Animals of the 
Waters, Of which I gave a pregnant Inſtance in one of the 
mobæ of Gnats, to my Friend the late. admirable Mr, Ray, 
which he was pleaſed to publiſh in the laſt Edition of his #7 
dom of God in the Creation, p. 4300. B. . 
bits; ut 
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But now the uſual Objection is, that Neceſſity 


maketh Uſe (p). Animals muſt be fed, and they 
make uſe of what they find: In the deſolate Regi- 


ons, and in the Waters, for Inſtance, they feed upon 


what they can come at; but, when in greater Plenty, 
they pick and chuſe, | | | 

But this Objection hath been already in ſome 
Meaſure anſwered by what hath been ſaid; which 


as AY 
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{t) Nil add quoniam natum'ft in Corpore, ututi 
Piaſſimus, ſed quod natum'ft, id procreat uſum. 

And afterwards, 5, 2 2 

_ Propterea capitur Cibus, ut ſuffultiat artui, 
Et recreet wirtis interdatus, atque patentem 
Per membra ac wenas ut amorem obturet edendi. 


And after the ſame Manner he diſcourſeth of Thirſt, and divers 
other Things. Yid#Lueret. lib. iv. ver. 831, Ce. | 
"- Againſt this Opinion of the Epicureans, Galen ingeniouſly ar- 
5 in his Diſcourſe about the Hand. Nox enim Manus ipſæ 


* 
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ith he) bomines artes docuerunt, Jed Ratio, Manus autem ip- 

Sunt artium organa ; ficut Lyra muſici == Lyra muſicam non 
exit, fed oft ifius artifex per cam, ud præditus eff, Rationem 
agere autem nom poteff ex arte abſqut organis, ita & una quelibet 
anima fucultates quaſdam 2 ſud ipfins ſubſtantid obtinet, — A 
autem corporis particule animam non impellunt, — manifeff? vi- 
dere licet, fi animalia recens nata confederes, que _ prias 
re conantur, quam perfectas babeant partieulas. Ego namgue 
vis vitulum cornibus petere conantem ſæpenumero vidi, ant 
ei nata gent cornus; Et pullum Equi calcitrantem, c. 
enim animal ſuit ipfiu Aima facultates, ac in guss uſus partes 

polleant maxime, nullo dofore, praſentit — Quã igitur ration 
diti poteft, animalia partium uſus a partibus aoceri, cum & ante- 
guam illas habeant, hoc cognoſcere videantur ) Si igitur Ova tria 
atteperis, unum Aquilz, alterum Anatir, reliquam Serpentit, & 
calore modico foverir, animaliaque excluſeris ; illa quidem alis vo- 
lare conantia, antequam wolare poſſint 3 hoc autem revolvi videbic, 
& ferpere afficlans, quamivis molle adbuc & invalidum fuerit. 
Et |, dum prrſefia erunt, in und eademqut domo nutriveris, di- 
inde ad locum ſubdialem auct᷑a emiſeris, Aquile guidem ad ſublime ; 
Anas autem in paludem ; — Serpens were fub terrã irrepet — Ani- 
malia quidem mib wvidentur Naturd magis iont arrem 


ali Tt artificioſa] exerrere : Apes colon, &c. 
S ng ber cap. . a 2 * 12 72 
plainly 
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plainly argues Deſign, and a ſuper-intending Wiſ- 
dom, Power and Providence in this ſpecial Buſineſs 


of Food. Particularly the different Delight of di- 


vers Animals in different Food, ſo that what is 
nauſeous to one, ſhould be Dainties to another, 
is a manifeſt Argument, that the Allotment of 
Food is not a Matter of mere Chance, but en- 
tailed to the very Conſtitution and Nature of Ani- 
mals; that they chuſe this, and refuſe that, not 
by Accident, or Neceſſity, but becauſe the one is 
a proper Food, agreeable totheir Conſtitution, and 
ſo appointed by the infinite Contriver of their Bo- 
— and the other is diſagreeable and injurious to 
them. | 
But all this Objection will be found frivol- 
| ous, and the Wiſdom and Deſign of the great 
reator will demonſtratively appear, if we he a 

urvey, | 

V. Of the admirable and curious Apparatus in 
all Animals, made for the Gathering, Preparing, 
and Digeſtion of their Food. From the very firſt 
Entrance, to the utmoſt Exit of the Food, we find 
every Thing contrived, made and diſpoſed with 
the utmoſt Dexterity and Art, and curiouſly adapted 
to the Place the Animal liveth in, and the Food it 
is to be nouriſhed with. + 

Let us begin with the Mouth. And this we find, 
in every Species of Animals, nicely conformable 
to the Uſe of ſuch a Part; neatly ſized and ſhaped 
for the catching of Prey, for the gathering or re- 
ceiving Food (q), for the Formation of Speech, 


Amma 
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(q) Alia dentibus prædantur, alia unguibus, alia refiri adus · 
citate carpunt, alia latitudine [ejuſdem] ruunt, alia acumine ex- 
ca vam, alia ſugunt, alia unt, forbent, mandunt, vyorant. 
Nee minor warietas in pedum miniſlerio, ut rapiant, diſtrabant, te- 


neant, premant, pendeant, tellurem ſcabere non ceſſent. Plin. Nat. 
2 nad 


Fit. lib. x. cap. 71. 
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and every other ſuch like Uſe (7). In ſome Crea- 
tures it is wide and large, in ſome little and nar- 
row; in ſome with a deep Incifure' up into the 
Head (g), for the better catching and holding of 
Prey, and more eaſy Comminution of hard, large 
and troubleſome Food; in others with a much 
ſhorter Inciſure, for the gathering and holding of 


herbaceous Food. 
In InſeFs it is very notable. In ſome forcipa- 


ted, to catch hold and tear their Prey (g): In ſome 
| acu- 


— —— — 
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(r) Becauſe it would be tedious to reckon up the Bones, 
Glands, Muſcles, and other Parts belonging to the Mouth, it 
ſhall ſuffice to obſerve, that, for the various Services of Man's 
Mouth, beſides the Muſcles in common with other Parts, there 
are five Pair, and one fingle one proper to the Lips only, as 
Dr. Gib/en reckons them: But my moſt diligent and curious 
Friend the late Mr. Cowper, diſcovered a fixth Pair. And ac- 
cordingly Dr. Drake reckons ſix Pair, and one fingle one pro- 
per to the Lips. Lib. iii. cap. 13. 

(+1) Galen deſerves to be here. conſulted, who excellently 
argues againſt the caſual Concourſe of the Atoms of Epicurus 
un, Aſclepiades, from the provident and wiſe Formation of the 
Mouths of Animals, and their 'Teeth anſwerable thereto. In 
Man, his Mouth without a deep Inciſure, with only one ca- 
nine Tooth on a Side, and flat Nails, becauſe, ſaith he, Hic 
Natura certd ſcicbat, je animal manſuttum, ac civile effingere, 
cui robur & wires tnt ex ſapientid, non ex corporis fortitudine, 
But for Lions, Wolves, and Degs, and all ſuch as are called 
een (or having ſharp, ſerrated Teeth), their Mouths 
are large, and deep cut; Teeth ſtrong and ſharp, and their 
Nails Harz, large, ſtrong, and round, accommodated to hold- 
ing and tearing. Fide Galen. de U/. Part. lib. xi. cap. g. 

t) Among Inſects, the Squille aguaticæ, as they are very 
rapacious, ſo are accordingly provided for it: Particularly 
the Squilla aguatica maxima recurva (as I call it) who hath 
ſomewhat terrible in its very Aſpect, and in its Poſture in the 
Water, eſpecially its Mouth, which is armed with long, 
ſharp Hooks, with which it boldly, and greedily, — 
any Thing in the Waters, even one's Fingers, When they 
have-ſeized their Prey, they will ſo tenaciouſly hold it with 
their ſorcipated Mouth, that they will not part therewith, 


even when they arg-taken out of the Waters, and jumbled 
about 
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aculeated, to pierce and wound Animals (a), and 
ſuck their Blood, And in others ſtrongly rigged 
with Jaws and Teeth, to gnaw and ſcrape out their 


Food, to carry Burdens (wp), to perforate the Earth, 
yea, the hardeſt Wood, yea, even Stones themſelves, 


about in one's Hand. I have admired at their peculiar Way 
of taking in their Food; which is done by piercing their 
Prey. with their Forcipes (which are hollow) and ſucking the 
Juice thereof through them, 0 | 

The Squilla here mentioned, is the firſt and ſecond in Mouf- 
fet's Theat. Inſed. lib. ii. - 37. 

C For an Inſtance of Inſects endued with a Spear, I ſhall, 
for its Peculiarity, pitch upon one of the ſmalleſt, if not 
the very ſmalleſt, of all the Gnas Kind, which I call Culex 
minimus aigricans maculatus ſanguiſuga. Among us in Eſſex, 
they are called N:idiots ; by Mouffer, Mideer, It is about one 
tenth of an Inch, or ſomewhat more, long, with ſhort Auten- 
ne, plain in the Female, in the Male feathered, ſomewhat 
like a Bottle-Bruſh. It is ſpotted with blackiſh Spots, eſpe- 
cially on the Wings, which extend a little beyond the Body. 
It comes from a little ſlender Eel-like Worm of a dirty white 
Colour, ſwimming in ſtagnating Waters by a wriggling Mo- 
tion; as in Fig. 5. | #7 

Its Aurelia is ſmall, with a black Head, little hort Horns, 
a ſpotted, flender, rough Belly. Jide Fig. 6. It lies quietly 
on the Top of the Water, now and then gently wagging itſelf 
this Way and that. 

| Theſe Gnats are greedy Blood-ſuckers, and very trouble- 
fome, where numetous ; as they are in ſome Places near the 
Thames, particularly in the Breach-Waters, that have lately 
befallen near vs, in the Pariſh of Dagenham ; where I found 
them ſo vexatious, that I was glad to get outof thoſe Marſhes. 
Yea, I have ſeen Horſes fo ſtung with them, that they have 
had Drops of Blood all over their Bodies, where they were 
wounded by them. 

I have given a Figure (in Fig. 7.) and more particular De- 
| ſcription of the Gnars, becauſe, although it be common, it is 
no where taken Notice of by any Author I know, except Mouf- 
ft, who, I ſuppoſe, means theſe Gnats, which he calls Midges, 
cap. 13. p. 82. | 

Fw Hornets and Waſps have ſtrong Jaws, toothed, where- 
with they can dig into Fruits, for thair Food; as alſo gnaw 
and ſcrape Wood, Whole Mouthfuls of which they carry away 
to make their Combs. Yide infra, Chap. xiit. Note Cc). 


| 6 | for 
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or Houſes (x) to themſelves, and Neſts for their 


oung. | 

And laſtly, in Birds it is no leſs remark- 
able. In the firſt Place, it is neatly ſhaped for 
piercing the Air, and making Way for the Body 
through the airy Regions. In the next Place, 
it is hard and hozpy, which is a good Sup- 
plement for the t of Teeth, and cauſeth 
the Bill to have the Uſe and Service of the Hand. 
Its - hovked Form is of great Ule to the rapaci- 
ous Kind (), in catching and holding their Prey, 
and in the Comminution thereof by tearing ; 
to others it is no leſs ſerviceable to their Climb- 
ing, as well as neat and nice Comminution of 
their Food (z). Its extraordinary Length and 
Slenderneſs is very uſeful to ſome, to ſearch and 
grope for their Food in mooriſh Places (aa) ; 
as its Length and Breadth is to others to hunt and 


— — 


(x) Monſieur de la Yoye tells us of an ancient Wall of 
Free -Stone in the Benedictine. Abbey at Caen, in Normandy, fo 
eaten with Worms, that one may run one's Hand into moſt 
of the Cavities: That theſe Worms are ſmall and black, 
lodging in a greyiſh Shell; that they have large flattiſh Heads, 
a large Mouth, with four black Jaws, Cc. Phils; Tran/aa. 
NY 18. N 5 ; 

Pro iis [Labris] cornea & acuta Volucribus Refa. Ta- 
dem rapto vi ventibus adunca : collicte, retia : herbas ruentibus li- 
mumgue lata, ut Suum generi. Jumenti: vici manũs ad colligenda 
_ pabula : ora apertiora laniatu wiventibus. Plin, Nat. Hig. 

lib. xi. cap. 37. ; 

(=) Parrots have their Bills nicely adapted to theſe Ser- 
vices, being hooked, for climbing and reaching what they 
have Qocalen for; and the lower Jaw being completely fitted 
to the Hooks of the upper, they can as minutely their 
Food, as other Animals do with their Teeth. 

(aa) Thus in Woodcocks, Snipes, &c. who hunt for Worms 
in mooriſh Ground, and, as Mr. Willoughby ſaith, live alſo on 
the fatty unctuous Humour they ſuck out of the Earth, S0 al- 
ſo the Bills of Curlews, and many other Sea-Fowl, are 
lng. enable them to hunt for the Worms, c. in the 
on the Sea-Shore, which they frequent. | Fd 


ſearch 
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ſearch in muddy Places (4b): And the contrary 
Form, namely, a thick, ſhort, and ſharp-edged 
Bill, is as uſeful to other Birds, who have Occaſion 
to huſk and flay the Grains they ſwallow, Bur 
it would be endleſs, and tedious, to reckon up all 
the various Shapes, and commodious Mechaniſm 
of all; the Sharpneſs and Strength of thoſe who 
have occaſion to perforate Wood and Shells (cc); 
the Slenderneſs and Neatneſs of ſuch as pick up 
ſmall Inſects; the Croſs-Form of ſuch as break up 
Fruits (dd); the compreſſed Form of others (ee), 
with many other curious and artificial Forms, all 
ſuited to the Way of Living, and peculiar Occa- 


ſions of the. ſeveral Species of Birds, Thus much 


for the Mouth. | | 
Let us next take a ſhort View of the Teeth (J), 
| Ia 


7. . 


uy — 
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Bills, to quaffer and hunt in Water and Mud ; to which we 
may reckon the uncouth Bill of the Spoon-Bill: But that which 
deſerves particular Obſervation in the Birds named in theſe two 
laſt Notes is, the Nerves going to the * of their Bills, en- 
abling them to diſcover their Food out of Sight; of which ſee 
Boot VII. Chap. ii. Note Ce). | 

(ce) The Picus Viridis, or Green Wordſpite, and all the Wood- 
Peckers, have Bills curiouſly made for digging Wood, ſtrong, 
hard, and ſharp. A neat Ridge runs along the Top of the 
— Waod- Pecker's Bill, as if an Artiſt had deſigned it for 

trength and Neatneſs. J 2 | 

cad) The Loxia, or Cro/5-Bill, whoſe Bill is thick and 
ſtrong, with the Tips croſſing one another, with great Readi- 
neſs breaks open —— Apples, and other Fruit, to 
come at their Kernels, which are its Food, as if the croſſing 
of the Bill was deſigned for this Service. | 

(ee) The Sea-Pie hath a long, ſharp, narrow Bill, compreſſed 
ſide- ways, and every Way ſo well adapted to the railing Lim- 

ts from the Rocks (which are its chief, if not only Food) that 
* (or rather the Author of Nature) ſeems to have fram- 
ed it purely for that Uſe. r 

7 "a T hoſe Animals which haue Teeth on both Jaws, have but 
one Stomach ; but moft of thoſe aubich have no upper Tecth, or 


none at all, have three Stomachs ; as in Beaſti, the Paunch, the 
O Read, 


\ 


(66) Ducks, Geeſe, and divers otfiers, have ſuch long broad 
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In which their peculiar Hardneſs (gg) is remarka- 
ble, their Growth (h) alſo, their firſt Inſertion 
and Bandage in the Gums and Jaws, and their va- 
rious Shape and Strength, ſuited to their various 
Occaſion and Uſe (ii); the foremoſt weak and 
fartheſt from the Center, as being only Preparers 
to the reſt; the others being to grind and mince, 
are accordingly made ſtronger, and placed nearer 

. | the 


* — 


— 


Read, and the Feet; and in all granivorous Birds, the Crop, the 
Ecbinus, and the Gixard. For as chewing is to an eaſy Digeſtion, 
Jo is fevallowing whole to that which ii more laborious. Dr. 
Grew's Coſmol. Sacr. cap. v. ſect. 24. | 
(gg) J. Peyer faith, the Teeth are made of convolved Skins 
. — and if we view the Grinders of Deer, Horſes, Sheep, 
Oc. we ſhall find great Reaſon to be of his Mind. His Ob- 
ſervations are, Mirum autem eos (i. e. Dentes cum primùm pel- 
liculis imbricatim convolutis & muco viſc ido conſtarent, in tantam 
dirigeſcere ſoliditatem, que ofſa cundta ſuperet. Idem fit etiam in 
Officulis Cera ſorum, 8 c. — Separatione factd, per membranas 
conditur Magna locellis, quos formant laminæ tenus, ac duriuſcula 
— dentis figuram antea divinitus compoſite, J. Peyer Merycol. 
. ii. Cap. 8, | 
" (bb) Sui autem (i, e. Dentes) renaſcuntur, minim? credendi 
ſunt à facultate aligud plaſtics Brutorum denud formari, Jed la- 
tentes tantummodo in conſpectum producuntur augmento molis efluen- 
te ſucco. Id. ibid, 7 7 . | 
ii) From theſe, and other like Confidefations of the 
Teeth, Galen infers, That they muſt needs be the Work of 
ſome wiſe, provident Being; not Chance, nor a fortuitous 
Concourſe of Aim. For the Confirmation of which, he puts 
the Caſe, That ſuppoſe the Order of the Teeth ſhould have 
been inverted, the Grinders ſet in the Room of the [nci/or:, 
&c. (Which might as well have been, had not the Teeth been 
laced by a wiſe Agent) in this Caſe, What Uſe would the 
Freeth have been of ? What Confuſion by ſuch a ſlight Error 
in their Diſpoſal only? Upon which be argues, At , guis 
 ehoream hominum 32 (the Number of the Teeth) ordine diſpo- 
fait, eum ut hominem induſtrium laudaremus ; cum verò Dentium 
choream Natura tam bell? exorndrit, nonne ipſam queque laudabi- 
mus * And then he goes on with the Argument, from the 
Sockets of the Teeth, and their nice fitting in them, which 
being no leſs accurately done, than what is done by a Carpen- 
ter, or Stone-Cutter, in fitting a Tenon into a Mortice, doth 
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the Center of Motion and Strength. Likewiſe 
their various Form (4k) in various Animals, is con- 
ſiderable, being all curiouſly adapted to the pecu- 
liar Food (), and Occaſions of the ſeveral Species 
of Animals (mm). And laſtly, the temporary De- 
fe& of them (un), is no leſs obſervable in Children, 

| and 


* 


8 


LD —— 


as well infer the Art and Act of the wiſe Maker of Animal Bo- 
dies, as the other doth the AR and Art of Man, And fo he 

s on with other Arguments to the ſame Effect. Galen de L. 
Parr, lib. xi. chap. 8. 

(#4) A curious Account of this may be found in an Extra? 
of @ Letter concerning the Teeth of divers Animals, Printed at 
2 in M. Yaugnion's Complete Body of Chirurg. Oper. 

ap. 53. ; 

2 2 it hath been taken Notice of, that various Animals 
delight in various Food, ſo it conſtantly falls out, that their 
Teeth are accordingly fitted to their Food; the Rapacious to 
catching, holding, and tearing their Prey ; the Herbaceous to 
Gathering and Comminution of Vegetables: And. ſuch as 
have no Teeth, as Birds, their Bill, Craw, and Gizard, are 
aſſiſted with Stones, to ſupply the Defect of Teeth. But the 
moſt conſiderable Example of this Kind is in ſome Families 
of the Inſect-Tribes, as the Papillio Kind, Ic. who have Teeth, 
and are voracious, and live on tender Vegetables in their 
Nympha or Caterpillar-State, when they can only creep ; but in 
their mature Papillio-State, they have no Teeth, but a Probe- 
cis, or Trunk, to ſuck up Honey, Cc. their Parts for gather- 
ing Food, as well as their Food, being changed, as ſoon as 
they have Wings to enable them to fly to it. 

nn) lt is remarkable in the Teeth of Fiſhes, that in ſome 
they are ſharp, as alſo jointed ſo as to fall back, the better to 
catch and hold their Prey, and to facilitate its Paſſage into the 


Stomach: So in others they are broad and flat, made to break 


Teeth, or Breatech, ate placed, in ſome, in the Mouth; in 
ſome, in the Thrbat ; and in Lobſers, Cc. in the Stomach it- 
ſelf, in the Bottom of whoſe Stomachs are three of thoſe 
Grinders, with peculiar Muſcles to move them. 

(an) What is there in the World can be called an AQ of 


the Shells of ai. we Shell-Fiſh devoured by them. Theſe 


Providence and Deſign, if this temporary Defe& of Teeth be 


not ſuch ? That Children, for Inſtance, ſhould have none 
whilſt they are not able to uſe them, bur to hurt themſelves, 


or the Mother ; and that at the very Age when they can take 
. | ia 
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and ſuch young Creatures, where there is no Occa- 
ſion for them; but they would be rather an Annoy- 
ance to the tender Nipples and Breaſts. 

From the Teeth, the grand Inſtruments of Maſti- 
cation, let us proceed to the other miniſterial 
Parts. And here the Parotid, Sublingual, and max- 
illary Glands, together with thoſe of the Cheeks and 
Lips, are conſiderable ; all lodged in the moſt con- 
venient Places about the Mouth and Throat, to 
afford that noble digeſtive ſalival Liquor, to be 
mixed with the Food in Maſtication, and to moiſten 
and lubricate the Paſſages, to give an taſy deſcent 
to the Food. The commodious Form alſo of the 
Jaws, deſerves our Notice; together with the 
ftrong Articulation of the lowermoſt, and its Mo- 
tion. And laſtly, the curious Form, the great 
Strength, the convenient Lodgment and Situation 
of the ſeveral Muſcles and Tendons (oo), all mi- 
niſtring to this ſo neceſſary an Act of Life, as 
Maſtication is; they are ſuch Contrivances, ſuch 
Works, as plainly ſet forth the infinite Workman's 
Care and Skill, | 

Next to the Mouth, the Gullet preſenteth itſelf; 
in every Creature well-ſized to the Food it hath 
occaſion to ſwallow; in ſome but narrow, in others 


in more ſubſtantial Food, and live without the Breaſt, and 
begin to need Teeth, for the ſake of Speech; that then, I ſay, 
their Teeth ſhould begin to appear, and gradually grow, as 
they more and more ſtand in need of them. h 
(60) It would be endleſs to particularize here, and there- 
fore I ſhall refer to the Anatomiſts ; among the reſt, parti- 
cularly to Galen, for the ſake of his Deſcant upon this Sub- 
jet. For having deſcribed the great Accuracy of the Con- 
trivance and Make of theſe Parts, he faith, Hand ſcio an bo- 
minum fit ſobriorum ad Fortunam ofifitem id rewvocare : alio- 
qui quid tandem erit, quod cum Providentis atque Arte effici- 
zur Omnino enim hoc ei contrarium efſe debet, quod caſu ac 
Fortaito fit. Galen, de Uf, Part. lib. xi. cap. 7. nbi plura. 
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as large and. extenſive (pp); in all exceedingly 
remarkable for the curious Mechaniſm of its Muſcles, 
and the artificial Decuſſation and Poſition of their 
Fibres (49). | 

And now we are arrived to the grand Recep- 
tacle of the Food, the Stomach; for the moſt part 


as various as the Food to be conveyed therein. 


And here I might deſcribe the admirable Mecha- 
niſm of its Tunicks, Muſcles, Glands, the Nerves, 
Arteries, and Veins (rr); all manifeſting the ſu- 
per-eminent Contrivance and Art of the infinite 


ä 


— — — — 


i, The Bore of the Gullet is not in all Creatures alike an- 
fſexerable to the Body or Stomach. As in the Fox, which both 
feeds on Bones, and ſwallows whole, or with little chewing ; 
add next in a Dog, and other offiuorous Quadrupeds, it is wery 
large, viz. to prevent a Contufion therein. Next in a Horſe, 
which though he feeds on Graſs, yet ſwallows much at once, 
and fo requires a more open Paſſage. But in a Sheep, Rabbit, 
or Ox, which bite ſhort, and ſwallow leſi at once, it is ſmaller. 
And in a Squirrel, flill leſer, both becauſe he eats fine, and 
to keep bim from diſgorging his Meat upon his deſcending Leaps. 
And fo in Rats and Mice, which often run along Wallt, with 
their Heads dewnwards, Dr. Grew's Comp. Anat. of Stom. 
and Guts, chap. 8 

(49) Of this fee Dr. Willis Pharm. Rat. part i. ſect. i. 
cap. 2. Steno alſo, and Peyer, Mery. lib. ii. 


The Deſcription theſe give of the muſcular Part of the 


Gullet, the late ingenious and learned Dr. Drake faith, is 


very exact in Ruminants, but not in Men. 1» Men, this. 


Coat (the ſecond of the Gullet) confifts of two fleſhy Lamel- 
le, like teu diſtin Muſcler. The outward being compuſed of 
rait longitudinal Fibres. — The inner Order of Fibres it annu- 
lar, without any obſervable Angles, — The Uſe of this Coat, 
and theſe Orders of Fibres, is to promote Deglutition ; of which' 
the Longitudinal — ſhorten the Oeſophagus, and ſo make its Ca- 
pacity ſor er, to admit of the Ma ter to be ſwallowtd. The An- 
nular, ” the contrary, contra the Capacity, and cloing behind 
the deſeending Aliment, preſs it downwards. Drake's Anat. 
vol. i. lib. i. cap. 9g. ' 

(rr) See Wills, ibid. Conper's Anat. Tab. 35. aid many 
other Authors. | | 


O 3 Work- 
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Workman (as); they being all nicely adjuſted to 
their reſpective Place, Occaſion, and Service. 1 
might alſo inſiſt upon that moſt neceſſary Office of 
Digeſtion; and here conſider that wonderful Faculty 
of the Stomachs of all Creatures, to diſſolve (1) all 
the ſeveral Sorts of Food appropriated to their Spe- 
cies; even ſometimes Things of that Conſiſtency as 
ſeem inſoluble / un); eſpecially by ſuch ſeemingly 
fimple and weak Menſtruums as we find in their 
Stomachs : But I ſhall only give theſe Things a 
bare Mention, and take more ' peculiar Notice of 
the ſpecial Proviſion made in the particular Species 
of Animals, for the Digeſtion of that ſpecial Food 
appointed them. | N 


— — * 
» 
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(14) Prompluarium autem hoc, alimentum univerſum excipiens, 
= Divinum, non Humanum fit opificium. Galen. de Uſ. Part. 

+ IV, CAD. 1. f ' 

* (a) How great a Comprehenſion of the Nature of Things, did it 

require to make a Menſtruum, that ſhould corrode all Sorts of Fleþ 
coming into the Stomach, and yet not the Stomach itfelf, which i 
alſo Flb Dr. Grew's Coſmol. Sacr. cap. 4. 

(uu) The Food of the Cafter being oftentimes, if not al- 
boy dry Things, and hard of 2 ſuch as the Roots 
and Bark of Trees, it is a wonderful Proviſion made in that 
Creature's Stomach, by the pw Joice lodged in the cu- 
rious little Cells there. A Deſcription of whoſe admirable 
Structure and Order may be found. in Blafus from Wafer - 
concerning which he ſaith, I guibus Mucus reconditus, non 

us ac Mel in Favis.—Nimirum guie Cafioris alimentum ex- 
ſuccum, & coctu difficillimum eff, ſapientiimus & ſumms admi- 
randus in * aperibus rerum Conditor, D. O. M. ip puleber- 
rims td — fads firuturd benignifſim? proſpexit, ut nun- 
guam deefſet Fermentum, quod ad ſol vendum, & comminuendum 
alimentum durum & aſperum par foret. Vide Blaſ. Anat. 
Animal, cap. 10. Confer etiam Act. Erud. Lipſ. Ann. 1684. 


«360. 
- Moſt of our modern Anatomiſts and Phyſicians attribute 
Digeſtion to a diſſolving Men/fruum; but Dr. Drake takes it 
to de rather from fermentative, diffolving Principles in the 
Aliment itſelf, with the Concurrence of the Air and Heat of 
the Body; as in Dr. Papin's Digeſier, Jide Dr. Anat. vol. 1. 
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And in the firſt Place it is obſervable, that, in 
every Species of Animals, the Strength and Size 
of their Stomach (ww) is conformable to their 
Food. Such whoſe Food is more delicate, tender, 
and nutritive, have commonly this Part thinner, 
weaker, and leſs bulky; whereas ſuch whoſe Ali- 
ment is leſx nutritive, or whoſe Bodies require larger 
Supplies to anſwer their Bulk, their Labours, and 
waſte of Strength and Spirits, in them ir is large 
and ſtrong. 

Another very remarkable Thing in this Part, is, 
the Number of Ventricles in divers Creatures. In 
many bur one; in ſome two or more (xx). In 
ſach as make a ſufficient Comminution of the Food 
in the Mouth, one ſuffices. But where Teeth are 
wanting, and the Food dry and hard, (as in 

anivorous Birds), there the Defect is abundant- 
ly ſupplied by one thin membranaceous Ventri- 
cle, to receive and moiſten the Food, and ano- 
ther thick, ' ſtrong, muſcular one, to grind and 
tear (yy) it, But in ſuch Birds, and other Creatures, 

, | ö whoſe 
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(wow) legere, Je e, bave the males Vemri- 
cles, Fleſh going fartheſt. Thoſe that feed on Fruits, and Roots, 
have them of a Middle Size. Yet the Mole, becauſe it feeds un- 
clean, hath a very great one. Sheep and Oxen, which feed on 
Graſi, have the greateſt. Tet the Horle (and for the ſame Rea- 
the Coney and Hare) though Graminjvorous, yet comparg- 
tively hath but little ones. For that a Horle is made for Labour, 
and both this, and the Hare, for quick and continued Motion ; for 
aiabich, the moſt eaſy Reſpiration, and /o the freeſt Motion of the 
82 is very requifite ; which yet could net be, ſhould the 
Stomach lie big and cumberſome upon it, as in Sheep and Oxen it 

dath. Grew ib. chap. 6. | | 
(xx) The Dromedary hath four Stomachs, one whereof is 
eculiarly endowed with about twenty Cavities, like Sacks, 
in all Probability for the holding of Water. Concerniog 

which, ſee Book VI. Chap. iv. Nate (a). - . | 

. (3) To aſſiſt in which Office, they ſwallow ſmall angular 
Stones, which are to be met with in the Gizards of all gra- 
— N -  bivorous 
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whoſe Food is not Grain, but Fleſh, Fruits, In- 
ſects, or partly one, partly the other, there their 
Stomachs are accordingly conformable to their 
Food (zz), ſtronger or weaker, membranaceous or 
muſcular. | 
But as remarkable a Thing as any in this Part of 
Animals, is, the curious Contrivance and Fabrick 
of the ſeveral Ventricles of ruminating Creatures. 
The very Act iflelf of Ruminal ion, is an excellent 
Proviſion for the complete Maſtication of the Food, 
at the Reſting, le ſure Times of the Animal. But 
the Apparatus for this Service, of divers Ven- 
tricles for its various Uſes and Purpoſes, together 
with their curious Mechaniſm, deſerves great Ad- 
miration (aas ). | | 
Having thus far purſued the Food to the Place, 
where, by its Reduction into Chyle, it becomes 
a proper Aliment for the Body ; I might next trace 
it through the ſeveral Mæanders of the Guts, the 
Lacteali, and ſo into the Blood (bbb), and after- 
| . oo Wet wards 


on N . 


nivorous Birds; but in the Gizard of the Jynx, or Vrynecb, 
which was full only of Ants, I found not one Stone. So in 
that of the Green Mood. Pecter, (full of Ants and Tree-Maggots) 
there were but tew Stones, | | 
(zz) In moſt carniverous Birds, the third Fentricle is Mem- 
br anous 3 <uhere the Meat is concocted, as in a Man: Or fome- 
hat Tendinous, as in an Owl ; as if it avere made indiffirent= 
ly for Fl, or other Meat, as be could met with either : Or 
moſt tick and tendinous, called the Gizard ; wherein the Meat, 
as 'on a Mill, is ground to Piece!:, Grew, ubi ſupra, chap. 
{a'a) It would be much too long a "Taſk to infiſt upon it 
here as it deſerves, and therefore concerning the whole Buſi- 
neſs of Rumination, I ſhall refer to J. Conr. Peyeri Merycolog. 
feu de Ruminantibus & Ruminatione Commentar. —— he largely 


tresteth of the ſeveral Ruminating Animals, of the Parts mi- 
* to this Act, and the great Uſe and Benefit thereof un- 
to them. W N 

(465) There are too many Particulars to be inſiſted on, ob- 
ſervable in the Paſſages of the Chyle, from the Guts to the 
1885 17 


na. XI. Of Animals Stomaochs. * | 


wards: into the very Habit of the Body: I might 1 
alſo take Notice of the Separation made in the ; 
Inteſtines, of what is nutritive, (which is received,) 
and what is feculent, (being ejected;) and the Im- i 
| pregnations there from the Pancreas and the Gall; 
and after it hath been ſtrained through thoſe cu- 
rious Colanders, the lacea! Veins, I might alſo 
obſerve its Impregnations from the Glands and IJym- 
pheduts; and, to name no more, I might far- 
ther view the exquiſite Structure of the Parts mi- 
niſtring to all theſe delicate Offices of Nature; 


— 


— 


Left Subelavian Vein, where it enters into the Blood; and there- 
fore I ſhall only, for a Sample of this admirable Economy, 
2 Notice of ſome of the main and more general Matters. 
And, | | 
1. After the Food is become Chyle, and gotten into the 
Guts, it is an excellent Proviſion made, not only for its Paſ- 
ſage through the Guts, but alſo for its Protruſion into the Lace 
teal; by the Periftaltick Motion, and Valvulæ Conniventes of the 
Guts, 2. It is an admirable Proviſion, that the Mouths of 
the Lacbeali, and indeed the Ladeals primi generts themſelves, 
are ſmall and fine, not wider than the Capillary Arteries are, 
leſt by admitting Particles of the Nouriſhment groflzr than the 
op laries, dangerous Obſtrudtions might be thereby produ- 
. 3 Aſter the Reception of the Aliment into the La@ea's 
imi generis, it is a noble Proviſion for the Adiancement of 
its Motion, that in the M:ſenterick Glands, it meets with ſome 
of the Lymphe-Dud:, and receives the Impregnation of tte 
Lympha, And paſling on from thence, it is no leſs an Advan- 
tage, 4 That the Ladleali, and Lymphe Dus meet in the Re- 
ceptaculum Chyli, where the Aliment meeting with more of the 
Lympha, is made of a due Conſiſtence and Temperament, for 
its farther Advancement through the Thoracic Dad, and fo 
into the * Subclavian Vein and Blood, Laſtly, This Thora- 
cie Dust itſelf is a Part of great Conſideration. For (as Mr, 
Coauper ſaith) If we. confider in this Dud its ſeveral Diviſions and 
Jnoſeulations, its numerous Valves looking from below upwards, its 
ad vantagecus Situation between the great Artery and Verte bræ of 
the Back, together with the Dudts diſcharging their refiuent Lym- 
pha from the Lungs, and other neighbouring Parts, wwe ſpall find 
all conduce to demonſtrate the utmoſt Art of Nature ujed in fur- 
thering the fleep and perpendicular Aſcent of the Chyle, Anat. 


Introduct. 
parti- 
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particularly the artificial Conformation of the In- 


teſtines might deſerve a ſpecial Enquiry, their 


Tunicks, Glands, Fibres traverfing one an- 
other (ccc), and periſtaltick Motion in all Crea- 
tures; and their cochleous Paſſage (ddd) to re- 
tard the Motion of the Chyle, and ro make amends 
for the Shortneſs of the Inteſtines, in ſuch Crea- 
tures who have but one Gut; together with ma- 
ny other Accommodations of Nature in parti- 
cular Animals that might be mentioned. Bur it 


| ſhall ſuffice to have given only a general Hint of 


thoſe curious and admirable Works of Gop. 
From whence it is abundantly manifeſt, how little 
Weight there is in the former atheiſtical Objec- 
tion. Which will receive a further Confutation 
from the | | 
VI. and haſt Thing relating to Food, that I ſhall 
ſpeak of, namely, The great Sagacity of all Animals, 


in finding out and providing their Food, In Man, 


perhaps, we may not find any Thing very admira- 
ble, or remarkable in tihs Kind, by Means of his 
Reaſon and Underſtanding, and his Supremacy over 
the inferior Creatures; which anſwereth all his 
Occaſions relating to this Buſineſs : But then even 


— — 


Wa 


(ccc) Theſe, although noble Contrivances and Works of 
God, are too many to be infiſted on, and therefore I ſhall re- 
fer to the Anatomiſts, 3 rn Dr. Willis Pbarmactuf. Dr. 
Cole, in Phil. Tranſ. No 125. and Mr. Cowper's elegant Cut 


in Anat. Tab. 34, 35. and Append. Fig. 39, 40. 
(ddd) In the Ti bal, and ſome 2 Fiſhes, it is a very 


curious Proviſion that is made to ſupply the Pancity and Bre- 


vity of the Guts; by the Perforation of their fingle Gut, be. 
ing out ſtrait along, but round like a Pair of Winding-Stairs : 
fo that their Gut, which ſeems to be but a few Inches long, 
hath really a Bore of many Inches, But of theſe, and many 
other noble Curioſities and Diſcoveries in Anatomy, the Rea- 
der, will, I hope, have a better and larger Account from the 
curious and ingenious Dr. Douglas, who is labouring in thoſe 
Matters, | | 

Rd here 
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here the Creator hath ſhewed his Skill, in not 
over · doing the Matter: in not providing Man with 
an unneceſſary Apparatus, to effect over and over 
again what is feaſible, by the Reach of his Under- 
ſtanding, and the Power of his Authority. 

But for the inferior Creatures, who want Rea- 
ſon, the Power of that natural Inſtinct, that Sa- 
gacity (eee) which the Creator hath imprinted up- 
on them, do amply compenſate that Defect. And 
here we ſhall find a glorious Scene of the Divine 
Wiſdom, Power, Providence and Care, if we view 
the various Inſtincts of Beaſts, great and ſmall, of 


Birds, Inſects, and Reptiles (ff). For among e- 


very Species of them, we may find notable Acts of 
Sagacity, or Inſtinct, proportional to their Occa- 
ſions for Food. Even among thoſe whoſe Food is 
near at Hand, and eaſily come at; as Graſs and 
Herbs; and conſequently have no great Need of 
Art to diſcover it; yet that Faculty of their ac- 
curate Smell and Taſte, ſo ready at every Turn, to 
diſtinguiſh berween what is ſalutary, and what per- 
nicious (ggg), doth juſtly deſerve Praiſe; 3 

| | ch 


l 
1 


ä 


(eee) Puibus beſtiis erat is cibus, ut alius generis beſliis weſee- 
rentur, aut vires natura dedit, aut celeritatem.: data eft gui 
dam etiam machinatio que Jam, atque ſolertia, &c, Cic. de Nat. 
Deor. lib. ii. cap. 48. COR] a 

Among Reptiles that have a ſtrange Faculty to ſhife 
for Food, tc. may be reckoned Ezls, which, although be- 
longing to the Waters, can creep on the Land from Pond to 
Pond, c. Mr. Mo/ſely of Mo/ely, ſaw them creep over the 
Meadows, like ſo many Snakes from Ditch to Ditch ; which 
he thought, was not only for bettering their Habitation, but 


alſo to catch Snails in the Graſs, Pat's Hiſtory of Staffordſhire, 


chap. vii. ſeR. 32. | 
nd as early as the Year 1125, the Froſt was ſo very intenſe, 
that the Bell were forced to leave the Waters. and were frozen 
9 in the Meadows. Vid HakenvilPs Apel. lib. ii. cap. 7. 

> Þ | 
(egg) Enumerare paſſum, ad paſtum capeſendum confciendum- 
que, guæ fit in figuris animantium & quam ſolers, ſubtilFpue de- 
ſcriptio 
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fuch Animals, whoſe Food ts not ſo eaſily come at, 
a Variety of wonderful Inſtinct may be met with 
ſufficient to entertain the moſt curious Obſerver. 
With what entertaining Power and Artifice do 
ſome Creatures hunt (H), and purſue their Game 
and Prey! And others watch and way-lay theirs 
(aii)! With what prodigious Sagacity doothers grope 

or 


* 


* 
— 8 


— 


* 
ſeriptio partium, quamque admirabilis fabrica membrorum. Om- 
nia enim que in'us incluſa ſunt, ita nata, atque ita lecata ſunt, 
at wibil corum ſupervacantum fit, nibil ad vitam retinendam non 
neeefſariam. Dedit autem eadem Natura belluis & ſenſum, & 
appetitum, ut altero conatum haberent ad natura/es paſftu: capeſſen- 
dos ; altero ſecernerent peſtifera à ſalutaribus. Cic, de Nat. Deor. 


| lib. ii. 5 37. See Boot IV. Chap. 4. 
t 


bub) It would be endleſs to give Inſtances of my own and 
others Obſervations, of the prodigious Sagacity of divers Ani- 
mals in Hunting, particularly Hounds, Setting-Dogs, Oc. 
one therefore ſhall ſuffice, of Mr. Boyle's, viz. 4 Perſon of 
Puality—to make a Tryal, whethor a young Blood-Hound was 
evell infiruded,—canſed one of his Servant;—to walk to a Town 


| four Miles off, and then to a Market-Town three Miles from thence, 


—T he Dog, without feeing the Man he was to purſue, followed 
bim by the Scent to the above-mentioned Places, notwithRanding the 
Multitude of Market- People that wwent along in the ſame Way, and 
7775 ra vellers that had Occaſion to croſs it. And when the Blood- 

und came to the chief Market-Town, he paſſed through the Streets, 


| without taking Notice of any of the People there, and left not till 


be bad gone to the Houſe, where the Man he fought reſted himſelf, 
and found bim in an upper Room, to the Wonder of theſe that fol- 
bowed him. Boyl. Determ, Nat. of Efluv. chap. iv. | 
(iti) There are many Stories told of the Craft of the Fox, to 
compaſs his Prey: Of which Ol. Magnus hath many ſuch, as 
ſeigning the Barking of a Dog, to catch Prey near the Houſes ; 
ſeigning himſelf dead, to catch ſuch Animals as come to feed 
upon him; laying his Tail on a Waſp-Neſt, and then rubbing 
it hard againſt a Tree, and then eating the Waſps ſo killed: 
Ridding himſelf of Fleas, by gradually going into the Water, 
with a Lock of Wool in his Mouth, and fo driving the Fleas 
up into it, and then leaving it in the Water: By catching. 
Crab Fiſh with his Tail, which he ſaith he himſelf was an 
Eyewitneſs of: Yidi & ego in Scopulis Norwegie, Vulpem, inter 
rupe, inmiſſã caudd in aquas, plures eductre 6 ancros, ac demum 
deuorare. Ol. Mag. Hiſt. lib. xviii. cap. 39. 40. . 
| | But 
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for it under Ground, out of Sight, in mooriſh Pla- 


ces, in Mud and Dirt (&##k); and others dig and 


delve for it, both above (), and under the Sur- 
face of the drier Lands (mmm)! And how curious 
and well-deſign'd a Proviſion is it of particular large 
Nerves in ſuch Creatures, adapted to that eſpecial 
Service! | 

What an admirable Faculty is that of many A- 
nimals, to diſcover their Prey at vaſt Diſtances 
| ſome by their Smell ſome Miles off (unn); and 
ſome by their ſharp and piercing Sight, aloft in 


—_—— — 


But Pliny's fabulous Story of the Hina out-does theſe Re. | 


lations of the Fox, Sermonem humanam inter paſtorum flabule 
aſſimulare, nomenque alicujus addiſcere, quem evocatum foras la- 
ceret. Jiem Vomitionem hominis imitari ad ſollicitandss Canes 
ue invadat,' Plin. Nat. Hiſt. lib. viii. cap. 30. 

* (k4k) This do Ducks, Woodcocks, and many other Fowls, 
which ſeek their Food in dirty, mooriſh Places. For which 
Service they have very remarkable Nerves reaching to the End 
of their Pills. Of which ſee Book VII. Chap. ii. Note . 

i Swine, and other Animals that dig, have their Noſes 
made more tendinous, callous, and ſtrong for this Service, than 
others that do not dig. They are alſo edged with à proper, 
tough Border, for penetrating and lifting up the Earth; and 
their Noftrils are placed well, and their Smell is yery accurate, 
to diſcover whatſoever they purſue by Digging. 


{mmm} The Mole, as its Habitation is different from that of 


other Animals, ſo hath its Organs in every Reſpect curiouſly 
adapted to that Way of Life; particularly its Noſe made 
ſharp, and ſlender, but withal tendinous and ſtrong, Cc. But 
what is very remarkable, it hath ſuch Nerves reaching to the 
End of its Noſe and Lips, as Ducks, c. have, mentioned 
above in Note (444), Which Pair of Nerves I obſerved to be 
much larger in this Animal than any other Nerves proceeding 
out of its Brain. | - 

en) Predacious Creatures, as Wolf5, Foxes, Cc. will diſ- 
cover Prey at great Diſtances; ſo will Dogs and Raven, diſ- 


cover Carrion a great Way off by their Smell, And if (as 


the Superſtitious imagine) the Latter flying over apd haunting 
Houſes be a Sign of Death, it is no Doubt from ſome cadave- 
rous Smell, thoſe Raven, diſcover in the Air by their accurate 
Smell, which is emitted from thoſe diſeaſed Bodies, which 
have in them the Principles of a ſpeedy Death. 

F . ; the 
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the Air, or at other great Diſtances (000)! An In- 
ſtance of the Latter ot which Gop himſelf giveth, 
(Job xxxix. 27,28, 29.) in the Inſtinct of the Eagle: 
Doth the Eagle mount up at thy Command, and make 
ber Neſt on High? She dwelleth and abideth on the 
Rock, upon the Crag of the Rock, and the ſtrong 
Place (ppp). From thence ſhe ſeeketh her Prey, and 
ber Eyes behold afar off. What a commodious Pro- 
viſion hath the Contriver of Nature made for Ani- 
mals, that are neceſſitated to climb for their Food; 
not only in the Structure of their Legs and Feet, 
and in the Strength of their Tendons and Muſcles, 
acting in that particular Office (qgg); but alſo in 
the peculiar Structure of the Principal Parts, Act- 
ing in the Acqueſt of their Food (rrr)! * a 

| | rovi- 


= Y 


— 


— — —_ 4 — — 


Coco, Thus Hawks and Kites on Land, and Gulli, and other 
Birds, that prey u the Waters, can at a great Height in 
the Air ſee Mice, little Birds and Inſects on the Earth, and 
mall Fiſhes, Shrimps, &c. in the Waters, which they will dart 
down upon, and take. By Fo. | 
(ppp) Mr. Ray gives a good Account of the Nidification of 
the Chry/attos, Candi annulo albo cinctã Hujus Nidus. Ann." 1669. 
in Hv prope Derwentiam Ic. inventus et > bacillis ſeu virgis 
ligneis grandioribus compoſitus, . quorum altera extremilas rupis cu- 
juſdam eminentiæ, altera duabus Betulis innitebatur, — Erat Ni- 
Aus quadratus, duas ulnas latus, — In co pullus unicus, adjacenti- 
bus cadaveribus unius agui, unius leporis, I trium Grygallorum 
pullorum. Synops. Method. Avium, p. 6. And not only Lambs, 
Hares, and Grygalli, but Sir Robert Sibbald tells us, they will 
ſeize Kids and Fawns; yea, and Children too: Of which he 
hath this Story of an Eagle in one of the Orcades Iſlands. Quæ 
Infantulum unias anni pamis involutum arripuit (quem Mater 
refſellas uſtibiles pro igne allatura momento temporis depoſuerat in lo- 
co Houton-Head dico eumgue deportifſe per 4 milkaria paſſuum . 
ad Hoiam ; gud re ex matris ejulatibus cognitd, quatuor viri illuc 
in naviculd profefti ſunt, & ſcientes ubi Nidus efſet, infantulum 
illaſum Q intatum deprebenderunt. Prod. Nat. Hiſt. Scot. /ib, 3. 


t. 2. Pp. 14. 
40555 See in Book VII. Chap. 1. Note (1), the Characteriſ- 
ticks of the Mood. Packer kind. | | 
| (rrr) The Contrivance of the Legs, F cet, and Nails C the 

6Y , Sis 
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Proviſion alſo is that in nocturnal Birds and Beaſts, 
in the peculiar Structure of their Eye (55s), (and we 
may perhaps add the Accuracy of their Smell too) 
whereby they are enabled to diſcover their Food in 
the Dark ? But among all the Inſtances we have of 
natural Inſtinct, thoſe Inſtincts, and eſpecial Pro- 
viſions made to ſupply the Neceſſities of Helpleſs 
Animals, do in a particular Manner demonſtrate 
the great Creator's Care. Of which I ſhall give 
two Inſtances. | | 
1. The Proviſion made for young Creatures. 
That &7opyj, that natural Affection, ſo connatural 
to all, or moſt Creatures towardstheir Young (itt), 


what an admirable noble Principle is it, implant- 
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| Opoſſum] /cems very advantageous to this Animal in climbing Trees 
{which it doth very nimbly) for preying upon Birds, But that 
which is moſt ſingular in this Animal, is the Structure of its 


Tail, to enable it to hang on Boughs. The Spines, or Hooks — 


in the middle of the under Side of the Vertebrz of the Tail, are a 
evonderful Piece of Nature's Mechaniſm. The firft threr Vertebræ 
bad none of theſe Spines, but in all the reft they to be ober- 
ved. 5 77 placed juſt at the Articulation f | each Joint, 
and in the Middle from the Sides. — For the performing this Office 
{of hanging by the Tail] nothing, I think, could be more ad- 

eouſly contrived. For when the Tail is tavirled or wound about 
a Stich, this Hook of the Spinz eaſily ſuſtains the Weight, and 
there is but little Labour of the Muſcles required, only enough” for 
bowing or crooking the Tail. This, and more to the ſame Pur- 


pole, ſee in Dr. Ty/en's Anatomy of the Opoſſum, in Philoſophical" 


ranſa. No. 239. 5 | 

n See before Chap. ii. Note (=), (aa), (66). 

(ttt) Quid dicam quantus amor beftiarum /it in educandis cuſto- 
diendifque iis, que procreaverint, uſque ad tun finem, dum poſſint 
feipſa defendere ? And having inſtanced in ſome Animals, where 
this Care is yot neceſſary, and accordingly is not employ-d, he 
goes on, Jam Galline, aveſque relique, & quietum requirunt ad 
fariendum locum, & cubilia ſibi, nidoſque conftruunt, eoſque quam 
Ae molliffim? ſub/ternunt, ut gam facillim? ova ſerventar, 

x quibus pullos cùm excluſerint, ita tumntur, ut & penn, e- 
. ant, ne frigore ledantur, & , eft calor, @ fole ſe opfonant, Cic. 

de Nat. Door. lib. ii. cap. 51. 52: KT 9 
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ed in them by the wiſe Creator? By Means of 

which, with what Alacrity do they tranſact their 

parental Miniſtry ? With what Care do they nurſe 

up their Young; think no Pains - too great to be 

taken for them, no Dangers (unn) too great to 
be ventured upon for their Guard and Security ? 

How carefully will they lead them about in Pla- 
ces of Safety, carry them into Places of Retreat 

and Security; yea, ſome of them admit them into 

their own Bowels (www)? How will they ca- 

| reſs 


8 dit. A WY 4 * bd 3 FY 
9 


— tb. ah ah As * 


—— 


To this natural Care of Parent-Animals to their Young, we 
may add the Returns made by the Young of ſome towards 
the old Ones. Pliny ſaith of Rats, Genitores ſuos fefſor ſenect, 
alunt inſigni pietate. Nat. Hiſt. lib. viii. cap. 57. So Cranes, he 
faith, Genitricum ſenectam invicem educant. Lib. x. cap. 23. 

\ This St. Ambroſe takes Notice of in his Hexameron, and Ol. 
Magnus after him, Depeſiti patris artus, per longavum ſenectutis 
plumis nudatos circum/tans ſoboles pennis proprits fevet, — collatitio 
ciba paſcit, quando etiam pe nature reparat diſpendia, ut binc 
inde ſenem ſublevantes, fulcro alarum ſuarum ad volandum exer- 
ceant, Qin 3 uſus deſueta membrana reducant. For which 
Reaſon this Bird is denominated Pia. Vid. Ol. Mag. Hift. 
lib. xix, cap. 14. | 

Hereto may be added alſo the conjugal Tr of the little 
en Ethiopian Parret, which Mr. Ray deſcribes from Clufrus. 
Faller ſeneſcentes ( quod valdè notabile) viæ edere volebant, n f 
cibum jam à mare carptum, & aliguandiu in prolobo retentum, 
gaaſh coctum roſtro ſuo exciperent, ut Columoarum pulli a matre ali 
folent. Synopſ. Meth. Av. p. 32. : | 
{uuu) The moſt timid Animals, that at other Times ab- 
ſcond, or haſtily fly from the Face of Man, Dogs, Cc. will, 
| for the Sake of their Young, expoſe themſelves. Thus among 
=. - Fowls, Hens will aſſault, inſtead of fly from, ſuch as meddle 
with their Brood, So Partridges, before their Young can fly, 
will drop frequently down, firit at leſſer, and then at greater 
Diſtances, to dodge and draw off Dogs from purſuing their 
Young. 

__ The Op:/am hath a curious Bag on purpoſe for the 
ſecuring and carrying about her Young. There are belonging 
to this Bag two Bones (not to be met with in any other 

| Skeleton) and four pair of Muſcles; and ſome ſay the Teats 
| | lie therein alſo. Dr. Ty/on. Anat. of the Opoſ, in Phil 2 
| 3 ran / 
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reſs them with their affectionate Notes; hall, and 
quiet them with their tender parental Voice, par 
ood into their Mouths, ſuckle them, cheriſh and 
keep them warm, teach them to pick, and eat, and 
gather Food for themſelves; and, in a Word, per- 
= the whole Part of ſo many Nurſes, deputed 
by the Sovereign Lord and Preſerver of the World, 
to help ſuch young and ſhiftleſs Creatures, till they 
are come to that Maturity, as to be able to ſhift for 
themſelves? 280% Bei x 
And as for other Animals, (particularly Inſects, 
whoſe Sire is partly the Sun, and [whoſe numerous 
Offspring would: be too great for their Parent-Ani- 
mals Care and Proviſion) theſe are ſo generated, as 
to need none of their Care, by Reaſon they arrive 
immediately to their Hxuia, their perfect, adult 
State, and are able to ſhift for themſelves. But 
yet, thus far their parental Inſtind (equivalent to 
the moſt rational Care and Foreſight) doth ex- 
tend, that the old ones do not wildly drop their 
Eggs and Sperm any where, at all Adventures, but 
ſo cautiouſly repoſit it in ſuch commmodious Places, 
(ſome in the Waters, ſome on Fleſh, ſome on Plants) 
proper and agreeable to their Species (xxx); and 
ſome ſhut up agreeable Food in their Neſts, partly 
for Incubation, partly for Food (yyy), that their 
Young in their Aurelia, or Nympha State, may find 
ſufficient and agreeable Food to bring them up, till 
they arrive to their Maturity, 
T bus far the Parental Iaſtinct and Care. 


= 
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Tranſ. N' 239. where he alſo, from Oppian, mentions the 
Dog Fiſh, that upon any Storm or Danger, receives the young 
ones into her Belly, which come out again when the Fright is 
over, So alſo the Si and Glaucus, the fame Author ſaith, 
have the ſame Care for their Young, but receive them into dif- 
{erent Receptacles. K 

* {xxx) See Boot VIII. Chap. vi. | 

: {yy See Chap. xiii. Nets (c). 


Next 
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Next we may obſerve no leſs in the Young 
themſelves, eſpecially in thoſe of the irrational A- 
nimals. Forafmuch as the Parent-Animal is not 
able to bear them about, to cloath them, and to 
dandle them, as Man doth ; how admirably hath 
the Creator contrived their State, that thole 
young Creatures can ſoon walk about, and with 
the little Helps of their Dam, ſhift for, and he 
themſelves ? How naturally do they hunt for their 
2 Jock, pick (2zz), and take in their proper 


But for the Young of Man, their Parents Rea- 

fon joined with natural Affection, being ſufficient 
to help to nurſe, to feed, and to clothe them; 

| . they are born helpleſs, and are more ab- 
folutely, than other Creatures, caſt upon their Pa- 

rents Care (aaaa). A manifeſt Act and Deſignation 
of the Divine Providence. 

2. The other Inſtance I promiſed, is the Provi- 
ſion made for the Preſervation of ſuch Animals as 
are fometimes deſtitute of Food, or in danger of 

being ſo. The Winter is a very inconvenient, im- 
proper Seaſon, to afford either Food or Exerciſe 
to Inſects, and many other Animals. When the 


{z2z) There is manifeſtly a ſuperintending Providence in 
this Caſe, that ſome Animals are able to ſuck as foon as ever 
they are born, and that they will naturally hunt for the Tear 
before they are quite gotten out of the Secundines, and part- 
ed from the Navel String, as I have ſeen. | But for Chickens, 
and other young Birds, they not being able immediately 

to pick till they are ſtronger, have a notable Proviſion made 
for ſuch a Time, by a Part of the Yolk of the Egg being 
-incloſed in their Belly, a little "before their Excluhon or 
Hatching, which ſerves for their Nouriſkment, til} they are 
pou _ enough to pick up Meat. Vid Book VII. Chap. 
iv. Note (a. a 

| Poweed 4-4 [Infantes} de ape nofird ac de divinã miſtricordid 
plus merentur, qui in primo flatim nativitatis ſue ortu phranes 
5 flenter, nil aliud faciunt quam defprecantar, Cypr. Ep. 2d 
Fid, | | 


flow- 


"a Proſtration of Appetite, that 9 took little Suſtenance, 
| 5 2 ä 
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flowery Fields are diveſted of their Gaiety; when 
the fertile Trees and Plants are ſtripped of their 
Fruits, and the Air, inſtead of being warmed with 
the cheriſhing Beams of the Sun, is chilled with 
rigid Froſt; What would become of ſuch Animals 
as are impatient of Cold? What Food could be 
found by ſuch as are ſubſiſted by the Summer - Fruits? 
But to obviate all this Evil, to ſtave off the De- 
ſtruction and Extirpation of divers Species of Ani- 
mals, the infinitely wiſe Preſerver of the World hath 
as wiſely ordered the Matter; that, in the firſt 
Place, fach as are impatient of Cold, ſhould have 
ſuch a ſpecial Structure of their Body, particularly of 
their Hearts, and Circulation of their Blood (4344 ), 
as during that Seaſon, not to ſuffer any Waſte of 
their Body, and conſequently not to need any Re- 
cruits z but, that they ſhould be able to live in a 
kind of ſleepy, middle Sate, in their Places of ſafe 
Retreat, until the warm Sun revives both them and 
their Food together. | . 

The next Proviſion is for ſuch as can bear the 
Cold, but would want Food then; and that is in 
ſome by a long Patience of Hunger (cccc ),/in others 


© * 
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(633b) 3 name here ſame of the Species of Birds, 
the whole Tribe almoſt of Iaſects, and ſome among other 
Tribes, that are able to ſubfiſt for many Months without 
Food, and ſome without Reſpiration too, or very little: But 
it may ſuffice to inſtance only in the Land Tortoiſe, of the 


Structure of whoſe Heart and Lungs, ſee Book VI. Chap. v. 


Note (b). ; | 
Cerec Inediam diutiffim? talerat Lupus, ut & alia omnia car- 


a vora, lickt voraciſima; magnd utique nature providentia ; 


9 guoniam gt non ſemper in promptu t. Ray's Synopl. Quadr. 


»4 | 
- To the long Abſtinence. mentioned of Brute Animals, I 
hope the Reader will excuſe me, if I add one or two Inſtances 
of extraordinary Abſtinence among Men. One Martha Tay- 
lor, born in Derbyſhire, by a Blow on the Back fell into ſuch 


but 


= 


212 Preſervation of Animals, &c. Boox IV. 
by their notable InſtinE in laying up Food before- 
Hand againſt the approaching Winter: (4dd4), Of 
this many entertaining Examples may be given; 
particularly we may, at the proper Seaſon, obſerve 
not only the little Treaſures and Holes well-ſtocked 
- with timely Proviſions, but large Fields (esee) here 
and there throughout beſpread with conſiderable 
1 07 © of | Num- 


bh £ © 4 9 * * ” — 
w 


ne iin id : 7 
hut ſome Drops with a Feather, from Cbriſinat, 1667. for. 
2 Months, 1 7 ſle 2 N all — ON See Dr. 

n Account thereof, in Ephem. Germ. T. iii. O 173. 

N we may add Meer 8. Chilton, of 7 * 
Zarb, who, in the Vears 1699, 1696, and 97, flept divers 
Weeks together. And although he would ſometimes, in a very 
odd manner, take Suſtenance, yet would lie a long Time wich- 
out any, or with, very little, and all without anyaconfiderable 
Decay. See Phil. Fran/, N got * i 
{dddd } They are admirable Iuſfincts which the Sieur or Baas- 
a relates of his own Knowledge, of the little Animals cal- 
d Bobagues in Ukraine. They make Burroughs like Rabbets, 
and in October but themſelves up, and do not come out agdin till 
April, —Thry jpend all ihe Winter \under Ground, eating awhat 
rhey laid up is Summer. — Thoſd that are lazy among them, they 
an their Back, then lay a great A of dry Herbege uber 


fiir Bodies, &c. then others drag thoſe Drones to the Months of 


their Burroughs, and fo thoſe Creatures ſerve inflead of Barrows, 
Kc. I have often ſeen them gradtiſe thit, and baue bad the Curio- 
fity ta obſerve them whole Days together, — Their Holes ar parted 
lite Chambers; ſome ſerve for Store-buiiſhs; others for Burying- 
places, &c. Their Government is nothing inferior to 1h. of Bees, 
%c. They never go #vroad without poft ing a Centinel upon foe 
high Ground, to give Notice to the others whilſt they are feeding, 
15 ſoon 'as the C fers any Body, it flands upon its Hind. leg. 
And ewhiftlg; *"Wuplan's Defeription Ukraine, ir Vol. I. of 
the Collection i Voyages, So. ; 
A like Iaſtancg of the Northern Galli Sylveftrer, fee in Chop. 
xiii. Note . 8 | | 
As for 2 Scriptaral Inſtance of the A, ſee hereafter Book 
VIII. Chap. v. Note (4). : a 
erte I have in Autumn, not without Pleaſure, obſerved, 
not only the great Sagacity and Diligence of Sine, in hunt- 
ing out the Stores of the Field Mice; but the wonderful Pre- 


- caution alſo of thoſe little Animals, in hiding their Food 


beforehand againſt Winter. In the Time of A vorns falling, 
| 8 2 I have, 
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Numbers of the Fruits of the neighbouring Trees, 
hoid carefully up in the Earth, and covered ſaſe, hy 
the 1 f little Animals inhabiting thereabquts. 
And not without Pleaſure, have I ſeen and admired 
the Sagacity of other Animals, hunting out theſe 
ſubterraueous Fruits, and pillaging the Treaſurevof 
thoſe little provident Creatures. es. 1664 
And now, from this bare tranſient View of this 
Branch of the Great Creator's Piovidence and Go- 
yernment, relating; to the Fucd of his Creatures, we 
can conclude no leſs, than that fince this Grand 
Affair hath ſueh manifeſt Strokes of admirable ant 
wiſe Management, that ſince: this is demooltrazed 
throughout all Ages and Places, that therefare it 
is God's, Handy- Work. For ho is it poſſible that 
O vaſt a World of Animals Hould be ſupported, 
uch a great Variety equally and well ſupplied with 
proper Food, in every Place fit fot Habitagign, 
without an eſpecial Superintendency and Manage- 
ment, equal 88 leaſt, that of the moſt prudent 
n 0h e the e obey l 
tuxes 0 ic to nnd out 2 * A 
in ſecret Places ? And how ſhould They be 115 
gather even a great deal of the common Food, and 
at laſt to macerate and digelt it, without peculiar 
Organs adapted to the Service? And what leſs than 
an infinitely Wiſe Gop could form ſuch a Set of 
curious Organs, as we find every Species endowed 
_ with, for thus very Uſe? Organs ſo artificially made, 
ſa exquiſitely - fitted up, that the more ſtrictly we 
ſarvey them, the more accurately we view them, 
even in the meaneſt of them wich our beſt Glaſſes) 


* 


* 
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the leſs Fault we find in them, and the more we 
admire them: Whereas the beſt poliſhed, and moſt 
exquiſite Works, made by homes Art, appear thro? 
our Glaſſes, as rude and bungling, 7 and 
monſtrous; and yet we admire them, and call them 
Works of Art and Reaſon. And laſtly, What leſs 
than Rational and Wiſe, could endow irrational 
Animals with various Inſtincts, equivalent, in their 
ſpectal Way, to Reaſon itſelf? Inſomuch that ſome 
from thence have abſolutely concluded, that thoſe 
Creatures had ſome Glimmerings of Reaſon, But 
jt is manifeſtly Inſtinct, not Reaſon, they act by, bo- 
cauſe we find no varying, but that every Species 
doth naturally purſue at all Times the ſame Me- 
thods and Way, without an Tutorage or Learning: 
"Whereas Reaſon,” without Inſtruction, would often 
x and do that by many Methods, which Iuſtinct 
2 doth by due alone, "IR of this Fore bereatter, 
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AMATO 501. 


| CHAP. alle. 
: of the Chathing of Avinak, 


TAVING. in the 8. Chapter, ſave. 
| what largely the foregoing the infinite Crea- 
tors Wiſdom and Goodneſs towards his Creatures, 
in ordering their Food, I ſhall be more brief in this 
Chapter, in my eng of their Cloathing (a); ano- 


PAY 


1 


(a) 8 the 8 of Antmake, if obſerve 
That ſuch Animals have Hair as go on Feet, and are viviparous ; 
and that ſuch are covered with a Shell, as go on Feet, and as 


ther 


ere. Hiſt, Anim, n 10 
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ther neceſſary Appendage of Life, and in which we 
have plain Tokens of the Creator's Art, manifeſted 
in theſe two Particulars ; the Suitablene/s of Anintals 
Cloathing to their Place and Occaſions ; and the Garni 
ture and Beauty thereof. i 
I The Cloathing of Animals is ſuited to their 
Place of A bode, and Occaſions there; a manifeſt 
Act ot Deſign and Skill. For if there was a Poſſi- 
bility, - that Animals could have been accoutred 
any other Way, than by God that made them, it 
mult needs have come to paſs, that their Cloathing 
would have been at all A or all made the 
ſame Mode and Way, or ſome of it, at leaſt, in- 
convenient and unſuttable. But, on the contraty, 
we find all is curious and complete, nothing too 
much, nothing too little, nothing bungling, nothing 
but what will bear the Scrutiny of the moſt exqui- 
fre Artiſt; yea, and fo far out-do his beſt Skill, 
that his moſt exquiſite Imitations, even of the 
meaneſt Hair, Feather, Scale, or Shell, will be found 
only ſo many ugly, ill- made Blunders and Botches, 
when ſtrictly brought to the Teſt of good Glaſſes. 
But we ſhall find an Example remarkable enough in 
the preſent Caſe, if we only compare the beſt of 
Cloathing which Man makes for himſelf, with that 
given by theꝰ Creator for the Covering of the irra- 
tional Creatures. Of which it may be ſaid, as our 
Saviour doth of the Flowers of the Field, Matt. vi. 
29. That even Solomon, in all bis Glory, was not ar- 
rayed like one of theſe. wack | 
But let us come to Particulars, and conſider the 
Suitableneſs of the different Method the Creator 
| hath taken in the Cloathing of Man, and of the 
irrational Animals. This Pliny (Y) patherically la- 
| ments, 
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mary. dani wider cun2a. alia genuifſe Na- 
cura, magnd & avi mercedes contra tanta ſua un era. ut non 
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ments, and ſays, I. is .. ts Judge, whetber Na- 
ture bath been, & kinder Parent, or mar cruel Step- 
Mather. 1 Man. For, ſays he, Of all Creatures, 
be alone 15 . — w others Rabas; whereas Na- 
ture bath given various Cloathing ta ather Animals, 
Shells, Hides,: Prickles, Sbag, Brijtles, Hair, Down, 
Valli, Scales,  Flaeces z' and Trees ſhe bath fenced 
with -6 Bark or, 1220 againſt the Injuries of Cold and 


5 25 or naked; May, lays. be, it in tbe 
of his B 2 5 % ide World, to. im- 
mediate 5 1. nane of all Crea- 


e very Beginning of 


Gy 115 Nye a mw" Woot hob =: of 
if 1 me 1 God wg his 1 
tures; that ſuch ſhould come into World wit 

Bodies ready furniſhed. and, accommodated, 
who bad neither Reaſon nor ae caſt to contrive, 


nor Parts adapted to the Artifices and Work man- 
ſhip, of 5 el] but fer Man,.; be being en⸗ 
dowed with, the cranſeending. \Faculty of Reaſon, 


ing thereby made able to help himlek, by Wan 


andre 1 Pe mithior bumful tor Nowereoa 
2 — — 2 2 . 


* ff MT ASS Ihbuit, ifa coli gen, E 
will fetas, pile % Plumam, Ponnars, amal, voller 22 
cliam ar bereſſus 401. interdum 7. 4 Yrag ori rib, 
tuthta f. | Hominein tantin nudum, & 
cit ad wagitys Hi & ploratum, —— ur tot wa — | 
ud ad * '& has Owens vitæ pre. Nen 
Hiſt. lib. vii. DE ik complet ee 1 ( | 
Let Seneca anfwer of Pliny, 0 
Þaps what he ſaith nilght be more Reßdir Wed Soph be 2 
Place: Quifynis, en iniſuut eftimator far tis 2 1 9 = 
ta nobis tricuerit Parens nofter, quanta walentiora 'animalia ** 
ug um miſerrimus, guanto welociora —— quam nibi fit 
mortal non ſub ictu noftro poſitum. Tot wirtutes accepimus, tot 
artes, animum denique cui nihil non_eodem quo intendit momenta 
vim oft, Sigeribus welecjerem, Go Senec. de Benef. lib, 


N. * * 1.5 898 


Thoughts 
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Thoughts to contrive, and withal' Hands to effect, 
and ſufficient Materials (c) afforded him from the 
Skins and Fleeces of Animals, and from various 
Trees and Plants: Man, I fay, - having all this 
Proviſion made for him, therefore the 8 8 


* - 
* 
BB r Meet 2 e 
WS WI * — _ —̃— 


(©): Mirantar plarimi quamods tu1d; |: [and wivant bomines in - 
borrendis frigoribus plage Septentrionalty ; bancque levem fueffio- 
nem ultra 30 ang: andieram in Halid, prefertim ab Atbiqpibus, 
& Hndis, quibus onereſus widetur wſtitus ſub Zond torrida. — 
Leila. oe? — GCS Indus meltiplict Ryan genere, 

is forſan pro tegumento, quam neceſſitate * rurſus Scytha wil- 
lik 2 ll Tia ſub polo Arctico ad 75 1 Wes — 
apportung remedia faciliter adminiftres { Naturd, } Lig widelreet 
in maximd copid, of levifimo pretic, & dm Piles dt ver 
animalium, tam fybuefirium quam domefticorum. Then he gives 
a Catalogue of and faith, Qgarum omnium experts  pellifes 
ces ita ingenioze noverunt wixturas componere,.. ub. pulcherrimus de- 
carem variatas, & calidifſimum fomentam ad ele 


Fay 1 2 


tian. Ol. Mag. Hiſt. lib. vi. cap. 20. b 
To this Guard againſt the Cold, namely, of Fire and 
Cioathing, 1 hope the Reader will excuſe me, if I take this 
Opportunity of adding ſome other Defenſatives, Nature (or 
rather the great Author of Nature) bath afforded theſe Nor- 
thera Regions: Such are their high Mowatains., abounding, 
as Ol. Magnus ſaith, through all Parts; alſo, their numerous 
Woods, which, befides their Fire, do, with the Mountains, 
ſerve as excellent Screens againſt the Cold, piercing» Air, and 
Winds. Their prodigious Quantities of Minezals, and Me- 
tals, alſo afford Heat, and warm Vapours, Miners ſaptentris 
zalium regionum ſatis multæ, magna, di denſa, & nente fant, 
ſaith the ſame curious, and (for his Time) learved Archbi 
lib. vi. cap. 1, and in other Places. And for the Warmth 
they afford, the Yolcanos of thoſe Parts are an Evidence-z as 
are alſo their terrible Thunder and Lightning, which are obfer. 
ved to be the moſt ſevere and miſchievous in their metalhce 
Mountains, in which large Herds of Cattle are ſometimes de- 
ſlroyed; the Racks ſo rent and ſhattered, that new Veius: of 
Silver are thereby. diſcovered ; and a troubleſome kind of 
Quinke is produced in their Throats, by the Steoch, and poi+ 
ſonous Nature of the ſulphureous Vapours, which they diffolve, 
by drinking warm Beer and Butter together, as O/aus tells us 
in the fame Book, Chap. xi. | . 
To all which Defenſatives, 1 ſhall in the laſt Place add, the 
warm Y apours of their Lakes, (ſome of which W 


: EE 
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hath wiſely made him naked, and left him to 
ſhift for himſelf, being ſo well able to help him- 
And a notable Act this is of the Wiſdom of 
Gop,-not only as the mere ſetting forth his Care 
and Kindneſs to them that moſt needed his Help, 
the helpleſs irrational Animals, and in his not over- 
doing his Work ; bur alſo as it is moſt agreeable to 


the Nature and State of Man (d), both on natural 
and political Accounts. That Man ſhould cloath 


himſelf, is moſt agreeable to his Nature, particularly 


large, of 130 /talian Miles in „ and not much leſs in 
Breadth ;) alſo of their Rivers, eſpecially the Vapours which 
ariſe from the Sea. Of which Guard againſt ſevere Cold, we 
have lately had a convincing Proof in the Great Freft, in 1708, 
wherein, when England, Germany, France, Denmark, yea,<the 
more Southerly Regions of Italy, Switzerland, and other Parts, 
ſuffered ſeverely, Treland and Scotland felt | little of it, 
hardly more than in other Winters; of the Particulars of 
which, having given an Account in the Phile/. Tranſ. No 
324- 1 ſhall thither refer the Reader, But it ſeems, this is 
what doth ordinarily befal thoſe Northern Parts; particularly 
the Mundt of Oriney, of which the learned Dr. Wallace gives 
this Account: Here the Winters are generally more ſullject to Rain 
than Snow ; wor doth the 7 po and Snow continue fo long bere 
47 in other Parts of Scotland; but rhe Wind in the mean time 
«vill often blow wiry boiflirouſly 5 ani it rain fometimes not by 
Dreps but by Spouts of Water, as if uvhole Clouds fell down at 
ame. In the Year 1680, in the Month” of June, 8138 
Thunder, there fell Flakes of Ice near a Foot thick. all. Ac- 
count of Orkney, Chap. i. p. 4. From which laſt Paſſage I 
obſerve, That although in thoſe Parts, the Atmoſphere near 
the Earth be warm, it is exceſſively cold above ſo as to freeze 
tome of thoſe Spours of Water in their Deſcent, into ſuch 
great end almoſt incredible, Maſſes of Hail. And whence can 
this Warmth proceed, but from the Earth, or Sea, emittin 
Heat ſufficient to ſtave off the Cold above? Conſult Hool 
Chap. v. Note Cc. 
© (4) Sicut enim fi innata fibi [i. e. Homini] aligus haberet ar- 
ma, illa ti ſola ſimper adeſſent, ita & f artem aliquam Natura 
Jortitus offet, reliquas ſant non habertt. Quia werd ci melins era: 
emnibus armis, emnibu/que artibur utiy neutrum corum @ naturd 


ies propterea datum . Galen de Uſ. Part, lib. 1. cap. 4- 
* a (among 


ith. 
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(among other Things, ) as being moſt ſalutary, and 
moſt ſuitable to his Affairs. For by this Means, 
Man can adapt his Cloathing to all Seaſons, to all 
Climates, to this, or to any Buſineſs. He can here- 
by keep himſelf ſweet and elean, fence off many In- 
juries; but above all, by this Method of Cloathing, 
with the. natural Texture of his Skin adapted to it, 
it is that grand Means of Health, namely, inſen/ible 
Perſpiration (e), is perſormed, at leaſt greatly pro- 
moted, without which an human Body would be 
ſoon over · run with Diſeaſe. Nun e 
In the next Place, there are good political Rea- 
ſons for Man's Cloathing himſelf, inaſmuch as his 
Induſtry is hereby employed in the Exerciſes of his 
Art and Ingenuity; his Diligence and Care are 
exerted in keeping hiqmſelf ſweet, cleanly, and neat; 
many Callings and Ways of Life ariſe from thence, 
and (to name no more,) the Ranks and 
of Men are hereby, in ſome Meaſure, rendered viſi- 
ble to others, in the ſeveral Nations of the Earth. 


Thus it is manifeſtly beſt for Man, that he ſhould 
c \ N e 


_ * * _ * 
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{o) Concerning 1n/enfible Perſpiration, SanZorius obſerves, 
that it much exceeds all the Senfible put together. De Star... 


Med. Aph. 4. That as much is evacuated by Inſenfible Perſpi- 
ration in one Day, as is by Stool in fourteen Days: Particular- 
ly, That, in a Night's Time, about ſixteen Ounces is com- 
monly ſent out by Urinze, four Ounces by Steel; but above 
forty Qunces by in/en/ible Perſpiration. Aphor. $9, 60- That 
if > Man eats and drinks eight Pounds in a Day, five Pounds 


of it is ſpent in in/enfible Perſdiration. Set, 1. Aph. 6. And 


as to the Times, he faith, 45 aſumpro cabo 5 horis 1 J. cireiter ; 
perſdirabilis — exbalare ſolet, à 5 ad 12am 3 J. circiter 3 à 12a 
ad 16 viæ ſelibram. —4 © 

And as to the wonderful Benefit of inſenfibl Perſpiration. 
they are abundantly demonſtrated by the ſame learned Perſon. 
7 ; as alſo by Borelli in his ſecond Part, De Mor. Ani- 
val. Prop. 168. who faith, Neceſſaria eff in/enfibilis Tranſd:- 
: an ut vita Animalis conſervetur, 1. f 

ak * 
* But 
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But for: the poor ſhifcleſs Irrationale, it is a pro · 
digious Act of the great Creator's Indulgence, 
that they are all ready furniſtod with ſuch Cloath- 
ing, as is pioper to their Place and Buſineſs (H). 
—_ covered _ r _ en ue Fea: 
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"07 — wverd pon warietds oft * Duants' ad can 
rem wil wh in e que Sirmaneant f Danni alin 
u whe furs, —— ahh, offs hich}, tems 
alias, alias ſquamd widemus dei da K cornjbus, ar- 
2 753 babera effugia ennarum. | Deor. lib. 
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; 7 ftuale i in &pice patentiares redduntus ; ; nam Bi 
1 rr & components minima — 
redditae af tur, tr” v5 SO poſſunt 3 _ 
20, & ulira numeravi. — Expoſite e 
JSrequentibus tunicis — dan, qr: 
Ex quoniam Spina, in Erinaceis pracipui, Ic. nil ala — 
guam duri && rigidi pil, — Se. And then” he deſcribes the 
1 chog*s 8 ines, in which thoſe Tubes manifeſtly ar; 
2 wit medullary Valves and Cells; | not ine chant, 
which he hath 6gured in Tab, 16. at the End of his Works. 
That which this ſagacious, "and not enough to be com- 
mended Obſerver too nbtice of in the 8 re of Hair, 
and its Parity to e Spines, 1 Faye obſerved m ſelf in ſome 
meaſure to be true, ia the Lair e of Cats, Rats, ict, and di- 
vers other Animals ; which look; 2. rettily when viewed 
with a good Microſcope, The 'a Mouſe, N moſt 
tranſparent of auy I have ve) feu to e ſingle 
tranſparent. Tube, with a Pith made up of à fibrous Subſtance, 
running in dark Lines; in ſome Hairs tranſverſſy, in others 
ſpirally, as in Fig. 14, 5, 16, 17. Theſe darker metullary 
arts, or Lins Tk have obſerved. . are no other than ſtall Fi- 
bres convolved round, and lyiog cloſer together than ih, other 
Parts of the: Half. They run from the Tens, to knie Top 
of the Hair; and, I i imagine, ſerve to the gentle Po den 
of Ge Humour out of the Body ; perhaps, the Hair” * 
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thets (b), ſome with Scales, ſome with Shells (i), 
ſome only Skin, and ſome with firm and ſtout Ar- 
mature; all nicely accommodated to the Element 
in which the Creature liveth, and its Occaſions 
there (c). To Quadrupeds Hair is a commodious 
Cloathing; which, together with the apt Texture 
of their Skin, fitteth them for all Weathers, to 
lie on the Ground, and to do the Offices of Man; 
and the thick and warm Furs and Fleeces of 
others, are not only a Defenſative againſt 

the Cold and Wet; but alſo a ſoft Bed to re- 
poſe themſelves in; and to many of them, a com- 
fortable Covering, to nurſe and cheriſh their tender 

0 And as Hair to Quadrupeds, ſo Feathers are as 
commodious a Dreſs to ſuch as fly in the Air, to 
Birds, and ſome Inſects; not only a good Guard 
againft Wet and Cold, and a comfortable Cover- 
ing to ſuch as hatch and brood their Young ;: but 


— o 


lh. 
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as well for the ieh Perſpiration of hairy Animals, as to 
fence againſt Cold and Wet. In Fig. 14, 16. is repreſented 
the Hair of a Mouſe, as it appears through a ſmall Magnifer ; 
_ 4 15, 17. as it appears when viewed with a larger 
niner, 
0 another Review, I imagine, that although in Fig. 14. 
15. va dark Parts of the Pith ſeem to be tranſverſe, ns as. 
as well as in the two other Figures, run round in a ſcrew- like 
Faſhion. | ; 
© (+, See Book VII. Chaps i. Note (4), (e). 
\ (i) See Chap. xiv. Noe C. GK 
'"(4) It is a Sign fome wiſe Artiſt was a Contriver of the 
Cloathing of Animals, not only as their Cloathing varies, as 
their Way of Living doth ; but alſo becauſe every Part of 
their Bodies is furniſhed with proper ſuitable Cloath 
Thus divers Animals, that have their Bodies covered for th 
moſt Part with ſhort, ſmooth Hair, have ſome | Parts lefr 
ked, where Hair would be an Annoyance ; and ſome Parts 
befet with long Hair, as the Mane and Tail; and fome with 
Ki, prey © Briltles, as about the Noſe; and fometimes 
within the Noſtrils, to guard off, or give warning of Annoy- 


ances. 
. 5 alſo 
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alſo moſt commodious for their Flight. To which 
Purpoſe they are nicely and neatly placed every 
where on the Body, to give them an eaſy Paſſage 
through the Air (/), and to aſſiſt in the wafting 
their Body thro? that thin Medium. For which 

ice, how curious is their Texture for Light- 
neſs, and withal for Strength ? Hollow and thin 
for 2 eſs, but withal context and firm for 
Strength. And where it is neceſſary they ſhould 
be filled, what a light and ſtrong, medullary Sub- 
ſtance is it they are filled with? By which curious 
Contrivances, even the very heavieit Parts made for 
Strength, are ſo far from being a Load to the Body, 
that they rather aſſiſt in making it light and buoy- 
ant, and capacitate it for Flight. But for the Vanes, 
the lighteſt Part of the Feather, how curiouſly are 

they wrought with capillary Filaments, neatly in- 

terwoven together (mn), whereby they are not only 
light, but alſo ſufficiently cloſe and ſtrong, to keep 
the Body warm, and guard it againſt the Injuries of 
Weather, and withal, to empower the Wings, like 
ſo many Sails, to make ſtrong Impulſes upon the 
Air in their Flight (u). Thus curious, thus artifi- 
cial, thus commodious, is the Cloathing of Beaſts 


þ > | as „: 
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Te Feathers being placed from the Head towards the 
Tail, in cloſe and neat Order, and withal preened and dreſſed 
dy the Contents of the Oil-Bag, afford as eaſy a Paſſage 
through the Air, as a Boat new cleaned and dteſſed finds in 
its Paſſage through the Waters. Whereas, were the Feathers 
laced the contrary, or any other Way, (as they would have 
n, had they been placed by Chance, or without Art) they 
would then have gathered Air, and been a great Encumbrance 
to the Paſlage of the Body through the Air. See Book VII. 
Chap. i. Note (6). ; 
(=) In Beet VII. Chap. 1. Note (+), there is a particular 
Account of the Mechaniſm of their Vanes, from ſome nice Mi- 
ical Obſervations, and therefore I ſhall take no farther 
Notice of it here, | | + 
„ Vide Berell, de Met. Ai. Prop. 182. Vol. J. | 
the | and 
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and Birds : Concerning which, more 'in proper 
Place. | 
And no leſs might I ſhew that of Reptiles and 
Fiſhes (o) to be, if it was convenient to enlarge up- 
on this Branch of the Creator's Works. How well 
adapted are the Aunuli of ſome Reptiles, and the 
Contortions of the Skin of others, not only to fence 
the Body ſufficiently againſt outward Injuries, but 
to enable them to creep, to perforate the Earth (ↄ); 
and, in a Word, to perform all the Offices of their 
Reptile State, much better than any other Tegu- 
ment of the Body would do? And the ſame might 
be ſaid of the Covering of the Inhabitants of the 
Waters, particularly the Shells of ſome, which are 
a ſtrong Guard to the tender Body that is within, 
and conſiſtent enough with their ſlower Motion; 
and the Scales and Skins of others. affording them 
an eaſy and ſwift Paſſage thro' the Waters. But 
it may be ſufficient to give only a Hint of thoſe 


ti 
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6e See Book IX. 3 

| 6 For a Sample of this Branch of my Survey, let us chuſe 
the Tegument of Earrch Worms, which we ſhall find com- 
pletely adapted to their Way of Life and Motion, being made 
in the moſt complete Manner poſſible for terebrating the 
Earth, and creeping where their Occaſions lead them ; For 
their Body is made throughout of ſmall Rings, and theſe 
Rings have a curious Apparatus of, Muſcles, gnabling' thoſe 
Creatures with great Strength to dilate, extend, or contract 
their Annuli, 4 whole Body; thoſe Anu alſo are each of 
them armed with ſmall, tiff, ſharp Beardi, or Prictles, which 
they can open, to lay hold on, or ſhut up cloſe to their Body: 
And laſtly, under the Skin there lies a ing Juice, that they 
emit, as Occaſion is, at certain Perforations between the Au» 
xuli, to lubricate the Body, and facilitate their Paſſage into 
the Earth. By all which Means they are enabled, with great 
Speed, Eaſe, and Safety, to thruſt and wedge themſelves into 
the Earth; which they could not do, had their Bodies been 
covered with Hair, Feathers, Scales, or ſuch like Cloathi 
of the other Creatures. See .more concerning this Arial 

- Book IX, Che i. Note (4), : | 


Things, 
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B which more properly belong another 
ce 
Thus hath the indulgent Creator furniſhed. the 
whole. Animal, World wich convenient, ſvirable 
Cloathing. 
II. 94 us, in the next Place, takt a ſhort 2 
of the Garniture (g), and Beauty thereof. And here 
ve ſhall thus far, at leaſt, deſcty it to be beautiful; 
that it is complete and Work man- like. Even the 
Cloathing of 3he moſt ſordid Animals, thoſe that 
are the leaſt beautiſied with Colours, or rather 
whole Cloathing may regrate the Eye (r); yet when 
we come ſtrictiy to view them, and ſeriouſly conſi- 
der the nice Mechaniſqm of one Part, the admirable 
Texture of another, and che exact Symmetry of the 
Whole; we diſcern ſuch Strokes of inimitable Skill, 
ſuch incomparable Curioſity, that we may ſay with 
Solomon, Eccl. iii. 11, [Gov] Suh made curry Thing 
beautiful in bis Time. 

Bur for a farther Demonſtration of the ſuper- 
eminent Dexterity of his Almighty Hand, he hath 
been pleaſed, as it were on Purpoſe, to give, ſur- 
prizing Beauties to divers Kinds of Animals, What 
radiant- Colours are many of them, particularly 
ſome Birds and Inſects (s), bedecked with! What a 

. ö = / Tr 
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1 650 Ariftrle, in his Hip, Anim. „ bb. iii. ep. 12. e 
veral Rivers, that by berg drank of, change the Colour of 
as Hair, 

(r. Fer an Ex>mple, Let us take the Chrathing of the Tor- 
1096 and wy becauſe, by an incurious View, it rather re- 

an -pleaferh the Eye: But yet, by an accurate Sur- 

vey, — Shetly'of the Former, and the Scales of the 

Latter, to be a curious Piece of Mechaniſm, neatly made, and 

ſo completely, end well put and tacked rogerher as to exceed 

ny human Compoſures : : Of the Laner, ſec more in Buok IX. 
i. Note cy. 

{#) It would be endleſs to enter into the Particulars of the 
beregiful Birds and nfs of our European Parts 3 but 5 
cially thoſe inhabiting the Countries between the Tropf 
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prodigious Combination is there often of theſe, yea, 
how nice an Air frequently of meaner Colours (g). 
as to captivate the Eye of all Beholders, and exceed 
the Dexterity of the molt exquiſite Pencil to copy? 

And now, when we thus find a whole World of 
Animals, cloathed in the wiſeſt Manner, the moſt 
ſuitable to the Element in which they live, the 
Place in which they reſide, and their State and Oc- 
caſions there; when thoſe that are able to ſhift for 
themſelves, are left to their own Diſcretion and Di- 
ligence, but the Helpleſs well accoutered and pro- 
vided for; when ſuch imcomparable Strokes of Art 
and Workmanſhip appear in all, and ſuch inimit- 
able Glories and Beauties in the Cloathing of others; 
who can, without the greateſt Obſtinacy and Pre- 

judice, deny this to be Gop's Handy-work ? The 
- gaudy, or even the meaneſt Apparel, which Man 
provideth for himſelf, we readily enough own to be 
the Contrivance, the Work of Man: And ſhall we 
deny the Cloathing of all the Animal World beſides 
(which infinitely ſurpaſſeth all the Robes of earthly * 
Majeſty; ſhall we, dare we, deny that) to be the 
Work of any Thing leſs than of an infinite, intelli- 
gent Being, whoſe Art and Power are equal to ſuch 
glorious Work! wa 


_—_ — 
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which are obſerved as much to exceed our Birds in their Co- 
lours, as ours do theirs in their Singing. 

(1) The Wryneck, at a diſtance, is a Bird of mean Colour; 
neither are indeed its Colours radiant, or beautiful, ſingly 
conſidered : Bat when it is in the Hand, we fee its light and 
darker Colours ſo curiouſly mixed together, as to give the 
Bird a ſurprizing Beauty. The ſame is alſo obſervable in ma- 
ny InſeQs, particularly of the Pha. ua Kind. 


Ax 
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| CHAP, . 
Of the Houſes and Habitation of Animals. 


AVING in the laſt Chapter, as briefly as 
H well I could, ſurveyed the Cloathing of Ani- 
Mals, I ſhall in this take a View of their Hou/es, 
Nefts, their Cells and Habitations, another Thing no 
leis neceffary to their Well-being than the laſt ; and 
in which the Great Creator hath likewiſe ſignallized 
his Care ard Skill, by giving Animals an Architecto- 
nick Faculty, to build themſelves convenient Places 
of Retirement, in which to repoſe and-ſecure them- 
ſelves, and ro nurſe yp their Young. 
And here, as before, we may conſider the Caſc 
of Man, and that of the irrational Animals. Man 
having (as T ſaid) the Gift of Reaſon and Under- 
ftanding, is able to ſhift for himſelf, to contrive 
and build, as his Pleaſure leads him, and his Abi- 
lities will admit of, From the meaneſt Huts and 
Cottages, he can erect himſelf ſtately Buildings, be- 
deck them with exquiſite Arts of Architecture, 
' Painting, and other Garniture; ennoble them, and 
renderthem delightful with pleafant Gardens, Foun- 
tains, Avenues, and what not? For Man therefore 
the Creator hath abundantly provided in this Re- 
ſpect, by giving him an- Ability to help himſelf. 
And a wiſe Proviſion this is, inaſmuch as it is an 
excellent Exerciſe of the Wit, the Ingenuity, the In- 
duſtry, and Care of Man. 
But ſince Ingenvity, without Materials, would 
be fruitleſs, the Materials therefore which the Cre- 
ator hath provided the World with, for this very 
Service of Building, deſerves our Notice. The 
| | great 
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great Varieties of Trees (a), Earth, Stones, and 
Plants, anſwering every Occaſion and Purpoſe of 
Man for this Uſe, in all Ages and Places, all the 
World over, is a great Act of the Creator's Good- 
neſs ; as manifeſting, that ſince he has left Man to 
ſhift for himſelf, it ſhould not be without ſufficient + 
Help to enable him to do ſo, if he would but make 
Uſe of them, and che Senſe and Reaſon which God 
hath given him. PHYS 

Thus ſufficient Proviſion is made for the Habi - 
tation of Mao, | 
And no leſs ſhall we find is made for the reſt of 
the Creatures; who, although they want the Power 
of Reaſon to vary their Methods, and cannot add 
to, or diminiſh from, or any way make Improve- 
ments upon their Natural Way, yet we find that 
natural Inſtinct, which the Creator's infinite Un- 
derſtanding hath imprinted in them, to be abun- 
dantly ſufficient, nay, in all Probability, the very 
beſt or only Method they can take, or that can be 
invented, for the reſpective Uſe and Purpoſe of each 
peculiar Species of Animals (5). If tome Crea- 
tures make their Neſts in Houſes, ſome in Trees, 
' fome in Shrubs, ſome in che Earth (c), ſome in 
| | Stone, 


— 
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(4a) — Dant utile lignum 
Navigiis Pino, demibus Credreſpue, Cupreſſoſque : 
Hinc radios trivere Rotis, hinc tympana planſtris - 
Agricolæ, & panda. ratibus paſuere cari nas. 
Viminibus. Salices funde, frondibus Llui; 
At Myrtus walidis haſitlibus, & bona bello 
Cornus ; Ityr a0: Taxi torguentur in arcus. 
Nee Tiliee lies, aut torno raſile Buxum, 
Non formam accipiunt, ferroque cavantur acute: 
Necnon & torrentum undam La innatat Alrus 
Miſa Pado : necnon & apes examina condunt 
Corticibuſque cavis, witaque Ilicis al ves. 
| Viig. Georg. lib. ii, carm. 442. 
Y See Chap. xv. and Beok VIII. Chap. vi. | 
« (c) Many of the Veſpa /chneumones are remarkable enough 


for their Nidification and Proviſion for their Yourg. ' Thoſe 
| 22 | that 
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Stone, ſome in the Waters, ſome here, and ſome 
there, or have none at all; yet we find, that that 
Place, that Method of Nidification, doth abundant- 
ly anſwer the Creatures Uſe and Occaſions. They 
can there ſufficiently and well repoſe, and ſecure 
themſelves, lay, and breed up their Young. We 
are ſo far from diſcovering” any Inconvenience in 
any of their reſpective Ways, from perceiving any 
Loſs befall the Species, any Decay, any periſhing 
of their Young; that, in all Probability, on the 
contrary, in that particular Way they better thrive, 
are more ſecure, and better able to ſhift for, and 
help themſelves. If, for Inſtance, ſome Beaſts make 
to themſelves no Habitation, but lie abroad in the 
open Air, and there produce their Young ; in this 


* 
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that build in Earth (who commonly have golden and black 
Rings round their Avi) having lined the little Cells, they have 
pertorated, lay therein their s, and then carry into them 
Maggots ſrom the Leaves of Trees, and ſeal them up cloſe 
and neatly. And another /chneumon, more of the Veſpa than 
Muſeca- Ichneumon Kind, (having a little Sting in its Tail, of a 
black Colour) gave me the Pleaſure, one Summer, of ſeeing it 
build its Neſt in a little Hole in my Study- Window, This Cell 
was coated about with an odoriferous, refinous Gum, collected, 
I ſuppoſe, from ſome Fir-Trees near; after which it laid two 
Eggs (I think the Number was,) and then carried in divers 

aggots, ſome bigger than itſelf, Theſe it very ſagaciouſly 
ſealed cloſe up into the Neſt, leaving them there, doubtleſs, 
partly to affiſt the Incubation ; and eſpecially for Food to the 
future Young, when hatched. _ 

Of this Artifice of theſe /chneumons, Ariftorle himſelf takes 
Notice, (but I believe he was ſcarce aware of the Eggs ſealed 
up with the Spiders.) O. & Toric Iyreomons ui, &c. 
A. to the Veſpæ called Ichneumones, (leſt rhan others) they hill 
Spiders, and carry them into their Holes, and having ſealed them 
up with Dirt, they therein hatch, and produce thoſe of the ſame 
Kind. Hiſt. Anim. lib. v. cap. 20. : 

To what hath been ſaid about theſe 1chneumon Waſps, I 
ſhall add one Obſervation more, concerning the providential 

Structure of their Mouth in every of their Tribes, wiz. their 
Jaws are not only very ſtrong, but'alcely ſized, curved, and 

Placed for gnawing and ſcraping thoſe complete little Holes 

they perforate in Earth, Wood, yea, in Stone itſelf, 
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| Caſe we find there is no Need it ſhould be other- 
| wiſe, by Reaſon they are either taken Care of by 
Man (d), or in no Danger, as other Creatures, 
from Abroad. If others repoſite their Young in 
Holes (e) and Dens, and ſecure themſelves alſo 
therein, it is, becauſe ſuch Guard, ſuch Security, is 
wanting, their Lives being ſought either by the 
Hoſtility of Man, or to ſatisfy the Appetite of ra- 
pacious Creatures (). If among Birds, ſome build 
their Neſts cloſe, ſome open, ſome with this, ſome 
with another Material, ſome in Houſes, ſome in 
Trees, ſome on the Ground (g), ſome on Rocks 
and Crags on high, (of which Gop himſclf hath 
given an Inſtance in the Eagle, Job xxxix. 27, 28.) 
And ſo among the Inſect and Reptile Kinds, if ſome 
repoſite their Eggs or Young in the Earth, ſome in 
Wood, ſome in . ſome on one kind of Plant, 


8 


aA) Tully having 22 of the Care of ſome Animals to- 
wards their Voung, by which they are nurſed and brought up, 
ſaith, Accedit etiam, ad nonnullorum animantium, Q tarum rerum 
guad terra gignit, conſervationem, & ſalutem, hominum etiam o- 
tertia & dlligentia. Nam multæ & pecudes, & flirper ſunt que 
fine procuratione hominum ſalve efſe non poſſunt. Cic. de Nat. 
Deor. lib. ii, cap. 52, | | 

Ce Prov. xxx. 29. The Conies are but a feeble Folk, yet make 
they their Houſes in the Rocks. 

See Note (1). ' C 

(ge) It is a notable Inſtinct which Ol. Magnus tells of the 
Galli Sylveſtres, in his Northern Country, to ſecure themſelves - 
againſt the Cold and Storms of the Winter. Cum nives inſtar 
collium terræ + CAT ubique cooperiunt, ramoſque arborum dtuti- 
4s deprimunt & condenſant, certos fructus Betulz arboris — in for- 
md longi Piperis vorant, & glutiunt indigeſſos: idque tant avi- 
ditate, ac quantitate, ut repletum guttur tolo corpore majus appa- 
reat. Deinde partitis agminibus /e/e inter medios nivium colles im- 
mergunt, præſertim in Jan. Felr. Martio, quando nives ut tur- 
bines, typhones, wel tempeflates graviſſime d nubibus deſcendunt. 
Cungue corperte ſunt, — certis hebdomadis cibo in gutture collecto, 
epeflo, EY reſumpto vi vum Venatcrum canibus non produntur . — 
Dod fi preſentiunt nivem imminere majorem, prædicto fruty, ite- 
rum devorato, aliud domicilium captant in toque manent u/que ad 
finem Mariii, &c, Ol. Mag. Hiſt. lib, xix, cap. 33. 
= " Q 3 tome 
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ſome on another, ſome in warm and dry Places, 
ſorne in the Water, and moiſt Places, and ſome in 
their own Bodies only, as ſhall be ſhewn in proper 
Place; in all theſe Caſes it is, in all Probability, the 
beſt or only Method the Animal can take for the 
Hatching and Production of its Young, for their 


pplics, Safety, or ſome other main Point of their 
Being or Well-being. This is manifeſt enough in 
many Caſes, and therefore probable in all, It is 
manifeſt that ſuch Animals, for Inſtance, as breed 
in the Waters (as not only Fiſh, but divers In- 
ſects, and other Land-Animals do) that their Young 
cannot be hatched, fed, or nurſed up in any other 
Element. It is manifeſt alſo, That Inſccts, which 
lay their Eggs on this, and that, and the other 
agreeable Tree, or Plant, or in Fleſh, Sc. that it is 
by that Means their Young are fed and nurſed up. 
And it 15-litile to be doubted alſo, but that theſe 
Matrixes may much conduce to the Maturation and 
Production of the Young. Ando in all other the 
like Caſes of Nidification, of Heat or Cold, Wet 
or Dry, Expoſed or Open, in all Probability this is 
the beſt Method for the Animal's Good, molt ſa- 
lutary and agreeable to its Nature, moſt for its'Fe- 
cundity, and the Continuance and Increaſe of its 
Species; to which every Species of Animals is na- 
turally prompt and inclined. | 

Thus admirable is the natural Sagacity and In- 
ſtinct (+) of the irrational Animals in the Conve- 
nience 


——— 


. m — — CEC — — — — — — 


It is a very odd Story (which I rather mention for the 
Reader's Diverſion, than for its Truth) which Dr. Lud. d. 
Beaufort relates: Vir fee _—_ narravit mibi, quod cum ſemel, 
animi gratid, nicum aviculæ ligno obturäſſet, ſegue eccultifſet, 
eupidus widendi, quid in tali occaſione þr eftart! ; illa cam fruſ- 
ira ſæpiui 7 roflro illad auferre, catsus admodum impatiens, 
abiit, & poſt aliquod temporis ſpatium rewerſa tft, reſiro gerens 
. Planiulam, gud obturamento applicatd, pauld poſt, illud wiluti — 
, . 4 


* 
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nience and Method of their Habitations, And no 
leſs is it in the Fabrick of them. Their archite&o- 
nick Skill, exerted in the Curioſity and Dexteri- 
ty of their Works, and exceeding the Skill of Man 
to imitate; this, I ſay, deſerves as much ot more 
Admiration and Praiſe, than that of the moſt ex- 
quiſite Artiſt among Men. For with what inimit- 
able Art (i) do theſe poor untaught Creatures lay 
a parcel of rude and ugly Sticks and Sttaws, Moſs ' 
and Dirt together, and form them into commo- 
dious Neſts! With what Curiofity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themſelves, and their Young, and to keep them 
warm? And with what Art and Craſt do many 
of them thatch over, and coat their Neſts with- 
out, to dodge and deceive the Eye of Spectators, 
as well as to guard and fence againſt the Injuries of 
Weather (&)? With what prodigious Subtilty do 

| | tome 


* * 


— — — 


lam eripuit tantd wi, ul diſperſa impetu lerbala, ac occaſlonem ipf, 
ab aviculd ejus virtutem a:/cendi, praripacerit. Coſmog. Divina, 
fe. 5. cap. 1. Had he told us what the Plant wat, we 
might have given better Credit to this Story. 

{i) Of the Subtilty of Birds in Nidification, ſce Pix. Net. 
Hiſt. lib. X. cap. 33. . 

6 Among many Inſtances that might be given of this Sub. 
tilty of Birds, and other Creatures, that of the long-tailed Ti- 
mouſe deſerves Obſervation, who with great Art builds ber 
Neſt with Moſles, Hair, and the Webs of Spiders, caſt out 
from them when they take their Fight See Book VIII. Chap, 
4. Note eg, with which the other Materials are ſtrongly tied 
together, © Having neatly built, and covered her Neſt with 
theſe Materials without, ſhe thatcheth it on the Top with the 
Muſeus arboreus ramus, or ſuch like broad, Whitich Moſs, 
to keep out Rain, and to dodge the SpeQator's Eye; and with. 
in ſhe tinerh it with a great Number of (oft Feathiers, ſo many, 


chat I cotfeſs I could not but admire how fo ſmall a Room 
could hold them, eſpecially that they could be laid ſo cloſe an. 
handſomely together, to afford ſufficient Room for a Bird witli 
ſo long a Tail, and ſo numerous an a as this Bird * 
a 4 y 
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ſome foreign Birds (/), not only plat and weave the 
fibrous Parts of Vegetables together, and curiouſly 
tunnel them, and commodiouſly form them into 
Neſts, but alſo artificially ſuſpend them on the ten- 
der Twigs of Trees, to keep them out of the Reach 
of rapacious Animals? In 

And ſo for Inſe#s, thoſe little, weak, thoſe ten- 
der Creatures; yet, what admirable Artiſts are they 
in this Buſineſs of Nidification! With what great 
Diligence doth the little Bee gather its Combs 
from various Trees (m) and Flowers, the Waſp 
from . ſolid () Timber! And with what prodigi- 
ous geometrical Subtilty do thoſe little Animals 
work their deep hexagonal Cells, the only proper 
Figure that the beſt Mathematican could chuſe for 


= ” 


ly hath, which Mr. Ray ſaith, (Synop/. Method. Auium, p. 
74-) Ov inter omnes aviculas numeroſiſſima ponit. See more of 
the Neſt of this Bird, from Aldrovand. in Willugh. Ornith. 


243. 

P (1 ' The Neſt of the Guira tangeima, the Iderus minor, and 
the Jupujuba, or whatever other Name the American Hang- 
Neis may be called by, are of this Kind. Of which ſee Vi- 
Jughbys Ornith. lib, ii. cap. 5. ſect. 12, 13. Alſo Dr. Grew's 
Med, Reg.” Soc. part. i. ſect. 4. cap. 4. Theſe Neſts I have 
divers Times ſeen, particularly in great Perfection in our R. 8. 
Repoſitory, and in the noble and well- furniſned Muſeum of my 
often commended Friend Sir Hans Sloane; and at the ſame 
'Time I could not but admire at the neat Mechaniſm of them, 
and the Sagacity of the Bird, in hanging them on the Twigs 
of Trees, to ſecure their Eggs and Young from the Apes. 

{m) 1 mention Trees, becauſe I have ſeen Bees gather the 
Gum of Fir- Trees, which at the ſame Time gave me the Plea- 
ſure of ſeeing their Way of loading their Thighs therewith, 

erformed "with great Art and Dexterity, - 

(n) Waſps, at their firſt Comjog, may be obſerved to fre- 
quent Poſts, Boards, and other Wood that is dry and ſound ; 


but never any that is rotten, Theſe they may be heard to 
ſcrape and gnaw ; and what they ſo gnaw off, they heap cloſe 
together between their Chin and Fore-Legs, until they have 
Fer; enough ſor a Burden, which they then carry away in 


ſuch 


eir Moutht, and make their Cells with, 


* 
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ſuch a Combination of Houſes ()! With what 
Accuracy do other Inſects perforate the Earth (p), 
Wood, yea, Stone itſelf (2 )! For which Service, 
the complete Apparatus o 

Feet (5), deſerves particular Obſervation, as hath 


been, and will be hereafter obſerved. And fur- 


— — 


| (9) Circular Cells would have been the. moſt capacious : 
but. this would by no Means have been a convenient Figure, 


by Reaſon much of the Room would have been taken up by 


Vacancies between the Circles; therefore, it was neceſſary to 

make Uſe of ſome of the rectilinear Figures. Among which 

only three could be of Uſe; of which Pappus Alexandrin. thus 
diſcourſeth : Cum igitur tres figure. ſunt, que per ſeipſas locum 
circa idem punctum confiftentem replere poſſunt, Triangulum, ſeil. 

Auadratum & ee Apes illam, que ex pluribus angulis 

conflat, ſapienter del:gerunt, utpote ſuſpicantes cam plus mellis ca- 

pere guam utram vis religuarum, At apes gui dem illud tantium gucd 

75 utile e cognoſcunt, viz. Hexagonum Quadrato & Triangu- 
Y majus & plus Mellis capere poſſe nimirum equali materia in 

conſtruꝙ lonem uniaſcnjuſſue tonſumpta. Nos verb qui plus ſapientiæ 
quam Apes habere profitemur, aliguid etiam magis inſigne inveſtiga» 

— Collect. Math. lib. v. - 

See before Note CJ. 
See Chap. xi. Note (x). — | 
(r) See Chap. xi. Note (y). | 

Among many Examples, the Legs and Feet of the Mole- 

Cricket (Gryllotalpa,)) are very remarkable. The Fore-Legs 

are very brawny and ſtrong ; and the Feet armed each with 

four flat ſtrong Claws, together with a ſmall Lamioa, with 
two larger Claws, and a third with two little Claws. Which 

Lamina is jointed to the Bottom of the Foot, to be extended, 

to make the Foot wider, or withdrawn within the Foot. Theſe 

Feet are placed to ſcratch ſomewhat ſideways, as well as down- 

ward, after the Manner of Moles Feet ; and they are very like 

them alſo in Figure. | 

Somewhat of this Nature, Swammerdam obſerves of the 

Worms of the Ephemeron. To this Purpoſe, [to dig their Cells] 

the wiſe Creator hath furniſhed thim, (ſaith he) with fit Mem- 


1 


bers. Fer, befides that their two Fore-legs are formed ſome- 
*vhat like theſe of the ordinary Moles, or Gryllotalpa, he hath 
alſo furniſhed them with two toothy Cheeks, ſomewhat like the 
Sheers of Lobſters, which ſerve them more readily to bore the 
Clay. Swammerdam's Ephem. Vit. Publiſhed by Dr. Ty/on, 
Chap. 3. 


Ho OL, | ther 


their Mouths (7), and 
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ther yet; With what Care and Neatneſs do moſt 
of thoſe little ſagacious Animals line thoſe their 
Hovfes within, and ſeal them up, and fence them 
without (,) How artificially will others fold u 

the Leaves of Trees and Plants (u); others deu 
themſelves in Sticks and Straus; others glue light 
and floating Bodies together (ww), and by that Ar- 


tifice make themſelves floating Houſes in the Wa- 
| ters, 


— 


— 


— 


(t) See the before- cited Note c). 

6 They are, for the moſt Part, ſome of the Phalene 
Tribe which inhabit the tunnelled, convolved Leaves, that we 
meet with on Vegetables in the Spring and Summer, And it 
is a ſomewhat wonderful Artifice, how ſo ſmall and weak a 
Creature, as one of thoſe newly-hatched Maggots, (for doubt- 
leſs it is they, not the Parent-Animal, becauſe ſhe emits no 
Web, nor hath any tectrine Art,) can be able to convolve the 
ſtubborn Leaf, and then bind it in that neat round Form, with 
the Thread or Web it weaves from its own Body; with which 
it commonly lines the convolved Leaf, and ſtops up the two 
Ends, to prevent its own falling out; and Barwigs, and other 
noxious Animals getting in. | | 

{w) The ſeveral Sorts of Phryganea, or Cadews, in their 
Nympha, or Maggot State, thus houſe themſelves ; one Sort in 
Straws, called from thence Siraw-Haorms; others in two or 
more Sticks laid parallel to one another, creeping at. the Bot- 
tom of Brooks; others with a ſmall Bundle of Pieces of Ruſh- 
es, Duck-weed, Sticks, c. glued together, wherewith they 
float on the Top, and can row themſelves therein about the 
Waters, with the Help of their Feet: Both theſe are called 
Ceob-bait. Divers other Sorts there are, which the Reader 
may ſee a Summary of, from Mr. Willughby, in Ratii Method. 
Inſic. p. 12. together with a good, though very brief Deſeri 
tion of the Papilionaceous Fly, that comes from the Cob-bait Ca- 
dew. It is a notable architectonick Faculty, which all the 
Variety of theſe Animals have, to gather ſuch Bodies as are 
fitteſt for their Purpoſe, and then to glue them together; ſome 
to be heavier than Water, that the Animal may remain at the 
Bottom, where its Food is; (for which Purpoſe they uſe 
Stones, together with Sticks, Ruſhes, Ec.) and ſome to be 
lighter than Water, to float on the Top, and gather its Food 
from thence, Theſe little Houſes look coarſe and ſhew no 
great Artifice outwardly ; but are well tunnelled, and made 
within with a hard tough Paſte ; into which the hinder * 
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ters, to tranſport themſelves at Pleaſure after their 
Food, ar other neceſſary Occaſions of Life! And 
for a Cloſe, Jet us take the ſcriptural Inftance-of 
the Spider, Prov. xxx. 28. which is one of the four 
little Things, which, v. 24. Agur ſays, is exceeding 
Wiſe : The Spider taketh bold with her Hands, and is 
in Kings Palaces (x). I will not diſpute the Truth 

of 


—B I" — * —_ _ * 


of the Maggot is ſo fixed, that it can draw its Cell after it any 


where, without Danger of leaving it behind; as alſo thruſt its 


Body out, to reach what it wanteth; or withdraw it into its 
Cel}, to guard it againſt Harms. ea 

(x) Having mentioned the Spider, I ſhall take this Occaſion, 
(although it be out of the Way) to give an Inſtance of the 
Poiſon of ſome of them. Scaliger, Exerc. 186. relates, That 
in Gaſcony, his Country, there are Spiders of that Virulexcy, 
that if a Man treads upon them, to cruſh them, their Poijon will 
2 through the very Soles of bis Shoe. Boyl. Subtil. of Eflluv. 
chap. iv, | 

Mr. Leewenhoek put a Frog and a Spider together into a Glaſs, 
and having made the Spider ſting the F reg divers Times, the 
Frog dyed in about an Hour's Time. Phil. Tranſ. No 272. 
In the ſame Tren/afien, is a curious Account of the Man- 
ner how Spiders lay, and guard their Eggs, wiz. they emit 
them not out of the hindermoſt Part of the Body, but under 
the upper Part of her Belly, near the Hind-Legs, &c. Alſo 
there is an Account of the Parts from which they emit their 
Webs, and divers other Things worth Obſervation, with Cats 
illuſtrating the Whole, 

But in Phil. Tranſ, No 22. Dr. Nath. Fairfax, from S. Re- 


di, and his own Obſervations, thinks Spiders not venomous ; _ 


ſeveral Perſons, as well as Birds, ſwallowing them without 
Hurt: Which I myſelf have known in a Perſon of Learning, 
who was adviſed to take them redicinally at firſt, and would 
at any Time ſwallow them, affirming them to be ſweet, and 
well taſted: And not only innocuous, - but they are very ſalu- 
tiferous too, in ſome of the moſt ſtubborn Diſeaſes, if the 
pleaſant Story in Mouffer be true; of a rich Lenden Matron, 
cured of a deſperate ! ympany, by a certain Debauchee, that 
hearing of her Caſe, and that ſhe was given over by the Doc- 
tors, went to her, pretending to be a Phyſician, and con- 
dently affirmed he would cure her; which ſhe being willing to 
believe, agrees with him for ſo much Money, one balf to be 
paid down, the other upon Cure. Upon which he gives her 


a Spi- 
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of our Engliſb Tranſlation of this Text, but ſuppoſ- 
ing the Animal mentioned to be that which is 
meant; it is manifeſt that the Art of that Species 
of Creatures, in ſpinning their various Webs, and 
the Furniture their Bodies afford to that Purpoſe, 
are an excellent Inſtinct, and Proviſion of Nature, 
ſetting forth its glorious Author. 

And now from this ſhort and tranſient View of 
the architectonick Faculty of Animals, eſpecially 
the Irrationals ; we may eaſily perceive ſome ſupe- 
rior and wiſe Being was certainly concerned in 
their Creation or Original, For, how is it poffi- 
ble that an irrational Creature ſhould, with ordinary 
and coarſe, or indeed any Materials, be ever able 
to perform ſuch Works, as exceed even the Imi- 
tation of a Rational Creature? How could the Bo- 
dies of many, of them, (particularly the laſt men- 
tioned) be furniſhed with architective Materials? 
How could they ever diſcover them to be in their 
Bodies, or know what Uſe to make of them? 
We mult therefore neceſſarily conclude, That thelr- 
rationals either have Reaſon and Judgment, not 
only Glimmerings thereof, but ſome of jts ſupe- 
rior Acts, as Wiſdem and Foreſight, Diſcretion, 
Art, and Care; or elſe, that they are only paſſive in 
the Caſe, and act by Inſtinct, or by the Reaſon of 


* L 
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a Spider, promiſing her Cure in three Days. Whereupon, (not 
doubting but that he had poiſoned her, and fearing he might 
be called to Account for it,) he gets out of Town as faſt as he 
could. But inſtead of being poiſoned, ſhe ſoon recovered. 
After ſome Months, the Quack gets privately to Town, when 
he thought the Buſtle might be over; and enquiring how his 
Patient did, was informed of her Cure; and thereupon viſiting 
her, and making an Excuſe for his Abſence, he received his 
Pay with great Applauſe and Thanks. Mouff. Inſe#. lib. ii. 
en e | | 

Having ſaid ſo much of Shidert, I might here add their 
Flight: But of this, ſee Book VIII. Chap. iv. Note e). 


ſome 
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ſome ſuperior Being imprinted in their Nature, or 
ſome Way or other, (be it how it will) congenial 
with them. That they are Rational, or excel 
Man in Art and Wiſdom, none ſurely will be ſo 
fooliſh as to ſay: And therefore we muſt conclude, 
That thoſe excellent Ends they purſue, and that 
admirable Art they exert, 1s none of their own, 
but owing to that infinitely-wiſe and excellent Be- 
ing, of whom it may be ſaid, with Reference to 
the irrational, as well as rational Creatures, as it is, 
Prov. ii. 6. The Lord giveth Wiſdom ;- out of bis Mouth 
cometh Knowledge and Underſtanding. 


CHAP. 


| 


[ 233 ] 


FE 
eee eee ee 


rr. 
Of Animals Self- Pręſer vation. 


| AVING thus conſidered the Food, Cloath- 

H ing and Houles of Animals; let us in this 
hapter take a Glance of another excellent Provi- 
nion, the wile Creator hath made for the Good of 
the animal World; and that is, the Methods 
which all Animals naturally take for their Self-Pre- 

ſervation and Safety. And here it is remarkable, 
(as in the Caſes betore,) that Man, who is endowed 
with Reaſon, is born without Armature, and is 
deſtitute of many Powers, which irrational Creatures. 

have in a much higher Degree than he, by Reaſon 
he can make himſelf Arms to defend himſelf, can 
contrive Methods for his own Guard and Safety, 
can many Ways annoy his Enemy, and ſtave off 
the Harms of noxious Creatures. 

But for others, who are deſtitute ef this ſuper- 
eminent Faculty; they are ſome Way or other pro- 
vided with ſufficient Guard (a), proportionate to 

their Place of Abode, the Dangers they are like to 
incur there (5); and ina Word, to their greateſt 
Occa- 


(a) Callent in hoc cunta animalia, ſciuntque non ſua mods com- 
moda, werum Q boſtium adverſa; nirunt ſua tela, nirunt occaſi- 
ones, parteſque diſſidentium imbelles. In ventre mollis eft tenuiſque 
cutis Crocodile + ideoque ſe, ut territi, mergent Delphini, ſabcun- 
re/que al vum illa ſecant ſpins, Plin. Nat, Hiſt. lib. vin. cap. 


25, 

7 b) Omnibus aptum eft Corpus Anime moribus & facultatibus : 
F1uo fortibus ungulis & jubã eft ornatum (etenim velax & ſuperbum 
& generoſum oft animal.) Leoni autem, utpote animoſoa & mw , 

| I | dentibus 
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Occaſions and Need of Security, Accordingly, 
ſome are ſufficiently guarded againſt all common 
Dangers, by their natural Cloathing; by their Ar- 
mature of Shells, or ſuch like hard, and impregna- 
ble Covering of their Body (c). Others deſtitute of 
this Guard, are armed, ſome with Horns (4), ſome 
with ſharp Quills and Prickles (e), ſome with 


Claws, 


dantibus & unguibus validum. Ita autem & Tauro & Apro; illi 
enim Cornua, huic exerti Dentes. — Cer wo autem & Lepori ( timi- 
da enim ſunt animalia) welox corpus, ſed inerme. Timidis enim 
welecitas, arma audacibus corveniebant — Homini autem ( ſapiens 
enim oft — ) manus dedit, inſtrumentum ad omnes artes neceſſarium, 
paci non minis quam bello ideneum. Non 4 indiguit Cornu fibi 
innato cùm meliora Cornibus arma manibus, quandocunque wolet, 
palit accipere: Etenim Eat & Haſta majora ſunt Arma, & ad 
incidendum promptiora — Neque Cornu, neque Ungule quicquam nift 
cominiis agere paſſunt; Hominum werd arma eminus juxta ac aminus 
agunt ; telum quidem & ſagitta magis quam cornua. — Nes igitur 
off nudur, neque inermis, — Sed ifi eff Thorax ferreus, quandocun- 
gue libet, omnibus Coriis difficilius ſauciatu organum. — Nec The- 
rar ſolum ſed & Domus, & Murus, & Turris, Sc. Galen, de 
UC. Part. lib. i. cap. 2. 

ce Shells deſerve a Place in this Survey, upon the Account * 
of their great Variety; the curious and uncouth Make of ſome, 
and the beautiful Colours, and pretty Ornaments of others; 
but it would be endleſs to deſcend to Particulars. Omittin 
others, I ſhall therefore only take Notice of the — 
by Reaſon a great deal of Dexterity appears, even in the Sim- 

icity of that Animal's Skeleton. For, beſides that, the Shell 
is a flout Guard to the Body, and affords a ſafe Retreat to the 
Head, Legs, and Tail, which it withdraws within the Shell 
upon any Danger; beſides this, I fay, the Shell ſupplieth the 
Phace of all the Bones in the Body, except thoſe of the extreme 
Parts, the Head and Neck, and the four Legs and Tail. 80 
that at firſt Sight, it is ſomewhat ſurpriſing to ſee a complete 
Skeleton confifling of ſo ſmall a Number of Bones, and they 
abundantly ſufficient for the Creature's Uſe. 


(4) Dente timentur Apri : defendunt cornua T dures : 
Imbelles Dame guid niſi prada ſumus i |; 
" _ Martial. I. xiii. Epigr. 94. 
{e) The Hedecbog being an helpleſs, flow, and patient Ani- 
mal, is accordingly guarded with Prickles, and a Power of 
rolling 
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Claws, ſome with Stings (/); ſome can ſhife and 
change their Colours (g); fome can make their 
Eſcape by the Help of their Wings, and others by 

| the 


* 


rolling itſelf up in them. Clawis terebrari ſibi pedei, & diſcin- 
di wijcera patientiſſim? frrebat, omnes cultri ickus fine gemitu pluſ+ 
uam Spartand nobilitate concoguens, Barrichius in Blaſ. de Echi- 
no. Parniculum carnaſum amplexabatur Muſculus pent circularis, 
admirandæ fabrice, lacinias ſuat ad pedes, caudam, caput, varie 
exporrigens, cujus minifterio Echinus ſe ad arbitrium in orbem con- 
trabit. Act. Dan. in Blaſio. 
Iſie licèt digitos tefludine e, acuta, _ ; 

Cortice depofito mollis Echinus erit. Mart. I. xiii. Epig. 86. 
Cf) The Sting of a Waſp, or Bee, &c. is fo pretty a Piece 
of Work, that it is worth taking Notice of, ſo far as I have 
not found others to have ſpoken of it. Others have obſerved 
the Sting to be an hollow Tube, with a Bag of ſharp pene:rat- 
ing Juices, (its Poiſon,) joined to the End of it, within the 
Body of the Va, which is, in Stinging, injeRed into the Fleſh 
through the Tube. But there are, beſides this, two ſmall, 
ſharp, bearded Spears, lying within this Tube, or Sting, as in 
a Sheath. In a Vaſp's Sting, I counted eight Beards on the 
Side of each Spear, ſomewhat like the Beards of Fiſh-hooks, 
Theſe Spears in the Sting, or Sheath, lie one with its Point a 
little before that of the other; as is repreſented in Fig. 21. to 
be ready (I conceive) to be firſt darted into the Fleſh; which 
being once fixed, by Means of its foremoſt Beard, the other, 
then ſtrikes in too, and fo they alternately pierce deeper and 
deeper, their Beards taking more and more hold io the Fleſh; 
after which the Sheath or Sting follows, to convey the Poiſon. 
into the Wound. Which, that it may pierce the better, it is 
drawn into a Point, with a ſmall Slit a little below that Point 
for the two Spears to come out at. By means of this pretty 
Mechaniſm in the Sting, it is, that the Sting when out of the 
Body, and parted from it, is able to pierce and ſting us: And 
by Means of the Beards being lodged deep in the Fleſh, it 
comes to paſs that Bees leave their Stings behind them, when 
they are diſturbed before they have Time to withdraw their 
Spears into their Scabbard. In Fig. 21. 15 repreſented the two 
Spears as they lie in the Sting. In Fiz. 22. the two Spears 
are repreſented when ſqueezed out of the Sting, or the Scabbard ; 
in which Latter, Fig. Ac 6, is the Sting, c 4, and be, the 
two bearded Spears thrult out, ' : 

The Camelies is ſufficiently famed on this Account. Be- 
Ades which, Pliny tells ps of a Beaſt as big as an Ox, called 
the Tarauaus, that, when he plealeth, aflumes the yoo 
0 
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the Swiftneſs of their Feet; ſome can ſcreen them- 
ſelves by diving in the Waters; others by tinging 
and diſordering the Waters (5), can make their 
Eſcape ; and ſome can guard their Bodies even in 
the very Flames, by the Ejections of the Juice of 
their Bodies (i); and ſome by their accurate Smell, 
Sight, or Hearing, can foreſee Dangers (); others 


by 
of an 4/5, and Colorem omnium fruticum, arborum, florum, lo- 
corumgue reddit, in quibus latet metuens, ideogue rard capitur. 
Plin. lib. viii. cap. 34. | 

How true this is, there may be ſome Reaſon to doubt; 
but if any Truth be in this Story, it may be from the Ani- 
mal's chufing ſuch Company, or Places, as are agreeable to 
its Colour: As I have ſeen in divers Caterpillars, and other 
Inſects, who I believe were not able to change their Colour, 
from one Colour to another ; yet I have conſtantly obſerved, 
do fix themſelves to ſuch Things as are of the ſame Colour ; 
by which Means they dodge the SpeQator's Eye. Thus, the 
Caterpillar that feeds on Elder, | have more than once ſeen, 
ſo cunningly adhering to the ſmall Branches of the ſame Co- 
lour, that it might be eafily miſtaken for a ſmall Stick, even 
by a careful View, So a large green Caterpillar, that feeds 
on Bucktborn, and divers others. To which I may add, the 

rodigious Sagacity of the [chneumon Flies, that make the 
— (for of that Tribe all the Kerme; I ever ſaw was ;) 
bow artificially they not only incloſe their Eggs within that 
gummy Skin, or Shell, but alſo ſo well humour the Colour 
of the Wood they adhere to, by various Stre-ks and Co- 
lours, that it is not eaſy to diſtinguiſh them from the Wood 
itſelf. 

(h) Contra metum & vin, ſuit ſe armis queque defindit. 
Cornibus Tauri, Apri dentibus, morſu Lrones, aliæ fugd /e, alia 
occultatione tutantur : atramenti effuſione Sepia, torpore Terpe- 
dines. Multe etiam inſectantes odoris intolerab:li farditate depellunt. 
Cic. de Nat. Deor. lib. ii. cap. 50. | 

(i) A Knight, called Corwiai, at Rome, caſt a Salamander 
into the Fire, which preſently ſwelled, and then vomited Store 
of thick ſlimy Matter, which put out the Coals; to which 
the Salamander preſently retired, putting them out again in 
the ſame Manner, as ſoon as they re kindled, and by this 
Means ſaved itſelf from the Force of the Fire, for the Space 
of two Hours; after which it lived nine Months. Fide Phils. 
Tranſ. No. 21. in Lowth., Abridg. vol. ii. p. $16. 

1 Pliny gives aa Inſtance in _ lib. x. cap. 69. Aquile 
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by their natural Crafr, can prevent or eſcape 
them (J); others by their uncouth Noiſe (m); 
by the horrid Aſpect, and ugly Geſticularions of 
their Body (); and ſome even by the Power of 
their Excrements, and their Stink (o), can annoy 


clariùs cernunt [quam homines]; Yultures ſagatias odorantur : 
liquidius audiunt Talpæ obrutæ terrd, tam denſo atque furdo na- 
ture elements. 

The Doublings of the Hare, before ſhe goes to Form, 
thereby to dodge and deceive the Dogs, although a vulgar 
Obſervation, is a notable Inſtinct for an Animal, leſs famed 
for Cunning than the Fox, and ſome others. 

(m) It is natural for many Quadrupeds, Birds, and Serpents, 
not only to put on a torvous angry Aſpect, when in Danger, 
_ alſo to ſnarl, hiſs, or by ſome other Noiſe deter their Ad- 
verſary. 

(n) The Hax or Wryneck, although a Bird of beautiful 

Fieathers, and conſequently far enough off from being any 
way terrible; yet, being in Danger, hath ſuch odd Contor- 
tions of its Neek, and Motions of its Head, that I remember 
have ſcared me, when I was a Boy, from taking their Neſts, 
or touching the Bird, daring no more to venture my Hand into 
their Holes than if a Serpent had lodged in it. 

(0) Benaſus tuetur ſe cakibus & flercore, quod ab /e j 
paſſibus ** 1 longitudine. Plin. Nat. Hift. lib. viii. 
Cap. 15. gjaculatur, quod ſæpe comburit aded ut deglabrentur cancs. 
Ray's Synopſ. Quadr. p. 71. | 

Camelus Peruvianus Clama dictus neminem offindit, ſed miro ad- 
modum ingenio /e ab illatã vindicat injurid, nimirum vomitu wel 
cibi, wel humoris in wvexantem retrorſum cum impetu tjaculato, ob 
proten/am volli longitudinem, Id. ib. . 46. 

Tzquiepa!l, (Anglice Squnck, Prat. and one that I ſaw they 
called a Stonch,) Cum quis eam inſectatur, fundit cum wentris cre- 
pitu halitum ſetidiſſimum : quin ipſa tota terrimum exbalat odorem, 
& arina ſtercuſque eff falidiſſimum, atque ade peſtilens, ut nibil 

fit reperire in noftro orbe, cui in bac re poſſit comparari quo fit, 
wt in periculo conſtituta, urinam & faces ad 8 pluriumve paſſuun 
intervallum tjiciat, hoc modo ſe ab omnibus windicans injuriis, ac 
weſtes inficiens maculis luteis indelebilibus, & nung uam ſatis perſpi- 
rante odore : alias innoxium Animal eduleque, bac Jold ratione hor- 
rendiſſimum. Id. ib. p. 182. | 

Si Aecipiter Ardeam in ſublimi 2 feercore immiſſo in pen- 
was jus eas putreſcere facit uti Solinus ferbit de Bonaſo, &c. 
Ita et Lupus urinam /pargit in perſeguentem. Ol. Mag. Hiſt. lib. 
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their Enemy, and ſecure themſelves ; and againſt 
ſome (p), the Divine Providence itſelf hath pro- 
vided a Guard. | 
By ſuch Shifts and Means as theſe, a ſufficient 
Guard is miniſtred to every Species of Animals, in 
its proper reſpective Place; abundantly enough to 
ſecure the Species from Deſtruction, and to keep 
up that Balance, which, I have formerly ſhewed, 1s 
in the World, among every, and all the Species of 
Animals; but yet not my to ſecure Individuals, 
from becoming a Prey to Man, or to other Crea- 
tures, as their Neceſſities of Life require. To 
which Purpoſe, the natural Sagacity and Craft of 
the one intrapping (4), and captivating, being in 
ſome Meaſure equivalent to that of the other in 
evading, is as excellent a Means for the maintain- 
ing the one, as preſerving the other; and, if well 
conſidered, argues the Contrivance of the infinitely 
wiſe Creator and Preſerver of the World. 


1 


— 


(p) Thus againſt the Crocodile, which can catch its Prey only 
before it, not on one Side. So the Shark, of which take m 
often recommended Friend Sir Hans Shane's Obſervation ; It 
bath this particular to it, with ſome others of its own Tribe, that 
the Mouth is in its under Part, fo that it muſt turn the Belly up- 
ewards to Prey. And was it not for that Time it is in turning, in 
which the purſued Fiſhes eſcape, there would be notbing that could 
avoid it; for it is very quick in Swimming, aud bath a wa 
Strength, with the largeſt Swallow of any Fiſh, and is very 
<ouring. Sloane's Voyage to Jamaica, p. 23. 

(9) See Chap. xi. Note (iii). 
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CHAP. XV. 
Of the Generation of Animals. 
Pa remains riow only one Thing more of the 


ten Things in common to Animals, and that 
is what relates to their Generation (a), and Conſer- 
vation 


gy 8 1 * — — a. 


' (a) Spontantous Generation, is a Doctrine ſo 1 explo- 

ded, that I ſhall not undertake the Diſproof of it. It is evident, 
that all Animals, yea, Vegetables too, owe their Production 
to Parent-Animals and Vegetables ; that I have often admired 
at the Sloth and Prejudices of the Antient Philoſophers, in ſo 
eafily taking upon Truſt the Ariſtotelian, or rather, the Egyp- 
tian Doctrine of Equivecal Generation; that when they taw 
Flies, Fregs, and Lice, for Inſtance, to be Male and Female, 
— to ingender, lay Eggs, c. they could ever 
imagine any of theſe Creatures ſhould be ſpontaneouſly produ- 
ced, eſpecially in ſo Romantick a Manner, as in the Clouds; 
as they particularly thought Frogs were, and that they dropped 
down in Showers of Rain. For an Anſwer to this Cate of 
Frogs, I ſhall refer to a Relation of my own, which my late 
mol ingenious and learned Friend, the great Mr. Ray, re- 
queſted of me, and was pleaſed to publrſh in his laſt Edition of 
his Vi ſdom of God manifefted, &c. p. 365. 

But fome will yet aſſert the Raining of Frogs; among which 
the curious Dr. Plot is ſome what of this Opinion: telling us 
of Frogs found on the Leads of the Lord Afon's Gate-houſe, at 
Tixal in Staffordſhire, which he thinks by ſome fuch Means 
came there; as alſo on the Bowling Green, frequently after a 
Shower of Rain. Plet's Hiſt. Staff. chap. i. „ed. 47. 

But we may take a Judgment of this, and an Hundred ſuch 
like Reports, to be met with in conſiderable Authors, from 
other the like Reports that have been better inquired into. In 
a Scarcity in Sila. a mighty Rumour was ſpread of its rainin 
Millet-Seed; but the Matter being enquired into, it was found 
to he only the Seeds of the /vy-leaved Specdauell, or Small Hen- 
bit, growing in the Place in great Plenty. EY. Germ. An. 3. 
O / 40. So in the ä it was thought Aſhes were 
rained, Ships being covered therewith at a hundred Leagues 
LE | Diſtance ; 
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Diſtance ; but, in all Probability, it was from an Eruption of 
Veſuvius, that then happened. About Warminfler in Wilt, 
it was reported it rained I beat; but a curious Obſerver, Mr. 
Cole, found it to be only vy-Berries, blown thither in a con- 
fiderable Quantity by a Tempeſt, . In the Year 1696, at Cran- 
ead near Wrotham in Kent, a Paſture-Field was over-ſpread 
with little young }hitings, ſuppoſed to fall from the Clouds, 
in a Tempeſt of Thunder and f 
brought thither with Waters from the Sea by the Tempeſt. 
See the before · commended Mr. Lowwth. Abridg. Phil. Tran/. 
Vol. it, p. 143» 144. 

Neither needeth it ſeem ſtrange, that Abet, Toy- Berries, 
ſmall Fifbes, or young Froge, (which yet may have ſome other 
Conveyance, ) ſhould be thus tranſported by tempeſtuous Winds, 
conſidering to what Diſtance, and in what Quantities, the Sea- 
Waters were carried by the Great Storm, Nowemb. 26, 1703» 
of which an ingenious Friend ſent me theſe Accounts from 
Lewes in Suſſex, viz. That a Phyſician travelling ſeon after the 
Storm, to Tiſehurſt, twenty Miles fon the Sea, as he rode along 


Hlucked ſome Tops of Hedges, and chewing tham, found them Salt + 


That ſame Grapes panging on the Vines at Lewes, were ſo 100. 
That Mr. Wil iamſon, ector of Ripe, found the T wigs in bis 
Garden ſalt the Monday after the Storm; and others obJerved the 
fame a Meet after. That the Graſs of the Downs about Lewes, 
vas ſo Salt, that the Sheep would not feed till Hunger compelied 
them: And that the Miller of Berwick, (three Mules from the 
Sea, attempting with bis Man io ſecure his Mill, were ſo waſps 
ed with Flajhes of bea Water, like the Breaking: of Waves againſt 
the Rocks, that they were almoſt ftrangled therewith, and ferced to 
give over their Attempt. | 7 

I called this Doctrine of Eęui vocal Generation, an Egyptian 
Doctrine, becauſe probably it had its Riſe in Egypr, to ſalve the 
Hypotheſis of the Production of Men, and otner Animals, out 
of . Earth, by the Help of the Sun's Heat. To proye which, 
the Egyptians (as Diod. Sicul. faith) produce this Obſervation, 
That about Thebes, when the Earth is moiſbined by the Nile, by 
the Intenſe Heat of the Sun, an innumerable Number of Mice do 
ſpring out. From whence he infers, that all Kinds of Animals, 
might as well at firſt come likewiſe out of the Earth. And 
from theſe the learned Biſhop Silling fleet thinks other Writers, 
as Owid, Mela, Pliny, &c. have, without examining its 
Truth, taken up the ſame Hypotheſis, Vie Sulling fleet's Orig. 
Sacr. part II. book i. chap. 1. 

The before commended Dr. Harris, from the Obſervations 
of Dr. Harvey, S. Malpighi, Dr. De Graaf, and Mr. Lee wen- 
hoeck, infers three Things concerning Generation, as highly 
probable. 1. That Animals are ex Animalculo, 2. That the 
Animalcules are originally in * Marium, & aon in Fœmi- 

| nis, 


ain; but doubtleſs they were 
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vation of their Species (), by that Means. It 
would not be ſeemly to advance far in this admi- 
rable Work of God; neither ſhall I at all infiſt up- 
on that of Man, for the ſame Reaſon. And as for 
the Irrationals (c), I ſhall confine myſelf to theſe 
five Matters. | 

I. Their natural Sagacity in chuſing the fitteſt 
Places to repoſite their Eggs and Young, 

II. The fitteſt Times and Seaſons they make uſe 
of for their Generation. | 

III. The due and ſtated Number of their Young. 

IV. Their Diligence and earneſt Concern in their 
Breeding up. 

V. Their Faculty of Feeding them, and their 
Art and Sagacity exerted therein. 

I. The natural Sagacity of irrational Animals, in 
chuſing the fitteſt Places to repoſite their Eggs and 
Young. Of this I have given larger Hints already 
than I needed to have done, when I ſpake of the 
Architecture d) of Animals, intending then to have 
wholly paſſed by this Buſineſs of Generation: I ſhall 
therefore now only ſuperadd a few.other Inſtances, 
the more to illuſtrate this Matter. 

It hath been already ſhewn, and will hereafter (e) 


— 


nis. wy That they can ntver come forward, or be formed into 
Ani of the re — * Kind, without the Oya in Fœminis. 
His Proofs and Illuſtration, ſee under the Word Generation, in 
his Lex. Techn. vol. ii. 

(6) At cert? Natura, | fiori potuiſſet, maxim? optaſſet ſuum opi- 
ficium efſe immortale : guad cum per materiam non liceret (nam 
quod — ex carne tft compoſitum, incorruptibile eſſe non poteſt) ſub/i- 
dium quod 3 ipft ad immortalitatem eft ſabricata, ſapientis cu- 
juſdam urbis conditoris exemplo, fc. Nam mirabilem gquandam 
rationem inenit, quomod? in demortui animalis locum, nouum ali- 
ud ſufficiat, Galen. de Uſu Part. lib. xiv. cap. 22. 

(c) Animantia Bruta Obſtetricibus non indigent in edendo Parts, 
cim indits Nature vi Umbilicus ſeip/um occludat, Ol. Rudbeck 
io Blaſii Anat. Felis. | n 

4 Chap. xiii. 

(e) Book VIII. Chap. 6. * 
| farther 
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farther appear, that the Places in which the ſe- 
veral Species of Animals lay up their Eggs, and 
Young, are the beſt for that Purpoſe; Waters () 
for one; Fleſh for another; Holes in Wood (g), 
Earth, or Stone (4), for others; and Neſts for 
others; and we ſhall find, that ſo ardent is the 
Propenſity of all Animals, even of the meaneſt · In- 
ſes, to get a fit Place for the Propagation of their 
Young, that, as will hereafter appear, there is ſcarce 
any Thing that eſcapeth the Inqueſt of thoſe little 
ſubtile Creatures. But beſides all this, there are 
two or three Things more obſervable, which plain- 
ly argue the Inſtinct of ſome ſuperior rational 
Being. As, 

1. The complete and neat Order which many 
Creatures obſerve 1n laying up their Seed, or Eggs, 


— I” 7 — _— * 1 „ _— 
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(f) The Ephemeron, as it is an unuſual and ſpecial Inſtance 
of the Brevity of Life, ſo I take it to be a wonderful Inftance 
of the ſpecial Care and Providence of God, in the Conſervati- 
on of the Species of that Animal. For, 1. As an Animal, 
whoſe Life is determined in about five or ſix Hours Time, 
(viz. from about Six in the Evening, till about Eleven o'Clock 
at Night) needs no Food; ſo neither doth the Epberperon eat, 
after it is become a Fly. 2. As to its Generaton; in thoſe - 
five Hours of its Life, it performs that, and all other neceſſary 
Offices of Life: For in the Beginning of its Life, it ſheds its 
Coat; and that being done, and the poor little Animal there- 
by rendered light and agile, it ſpends the reſt of its ſhort Time 
in friſking over the Waters, and at the ſame Time the Female 
droppeth her Eggs on the Waters, and the Male his Sperm on 
them, to impregnate them. Theſe Eggs are ſpread about by 
the Waters; deſcend to the Bottom by their own Gravity; and 
are hatched by the Warmth of the Sun, into little Worms, 
which make themſelves Caſes in the Clay, and feed on the 
ſame without any need of parental Care. de Ephem. vita. 
tranſlated by Dr. Tyſon from Swammerdam, See alſo Bogt 
VIII. Chap. 6. Note (r). 

(g) See Chap. xiii. Note (c), and Book VIII. Chap. 6. 

2 The Worms in Chap. 11. Note (x) breed in the Holes 
they gnaw in Stone, as is manifeit from their Eggs found 

in. 
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in proper Repoſitories: Of which I ſhall ſpeak in 
another Place (i). | 

2. The ſuitable Apparatus in every Creature's 
Body, for the laying up its Eggs, Seed, or Young, 
in their Proper Place. It would be as endleſs as 
needleſs to name all Particulars, and therefore an 
. Inſtance or two of the Inſect-Tribe, may ſerve for 
a Specimen in this Place, till I come to other Par- 
ticulars. Thus Infefts, who have neither Feet a- 
dapted to ſcratch, nor Noſes to dig, nor can make 
artificial Neſts to lay up their Young; yet what 
abundant Amends is there made them, in the Pow- 
er they have either to extend the Abdomen ( * and 

| there- 


= 


(i) See Book VIII. Chap. vi. Note (q). 

(4) Many, if not moſt Flies, eſpecially thoſe of the Fliſb- Fly 
Kind, have a Faculty of extending their Uropygia, and there- 
by ate enabled to thruſt their Eggs into conveuient Holes and 
Receptacles for their Young in'Fleſh, and whatever elſe they 
fly-blow ; but none more remarkable than the Hor/e Fh, called 
by Pennius in Mouffet, (p- 62.) Exogg®s, i. e. Curvicauda, and 
the N bame, or Burrel-Fly, which is vexatious to Horſes in Sum- 
mer, not by ſtinging them, but only by their bombylious Noiſe, 
or tickling them in ſticking their Nits, or Eggs, on the Hair; 
which they do in a very dexterous Manner, by throſting out 
their Uropygia, bending them up, and by gentle, ſlight Touches, 
ſticking the Eggs to the Hair of the Legs, Shoulders, and 
Necks, commonly of Horſes ; ſo that Horſes which po abroad, 
and are ſeldom dreſſed, are ſomewhat diſcoloured by the nu- 
, merous Nits adhering to their Hair. 

Having mentioned ſo much of the Generation of this Inſect, 
although it be a little out of the Way, I hope I ſhall be ex- 
cuſed for taking Notice of the long-tailed Maggot, which is 
the Product of theſe Nits or Eggs, called by Dr. Plot, Eruca 
Glabra, [or rather Eula Scabra, it ſhould be] Caudata Aquatico- 
arborea, it being found by him in the Water of an hollow 
Tree; but I have found it in Ditches, Saw-Pits, Holes of Wa- 
ter in the High-way, and ſuch-like Places where the Waters 
are moſt ſtill and foul. This Maggot I mention, as being a fin- 

ular and remarkable Work of God, not ſo much for its being 
A utterly uolike as it is to its Parent Bee-like Fly, as for the 
wile Proviſion made ſor it by its long Tail; which is ſo jointed 
| | at 
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thereby reach the commodious Places they could 
not otherwiſe come at; or elſe they have ſome acu- 
leous Part or Inftrument to terebrate, and make 
Way for their Eggs into the Root (J), Trunk (), 


Fruit, 


fd. 


* _ _= 
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at certain Diſtances from the Body, as that it can be withdrawn, 
or ſheathed, one Part within another, to what Length the 
Maggot pleaſeth, ſo as to enable it to reach the Bottom of very 
ſhallow, or deeper Waters, as it hath Occafion, for the ga- 
thering of Food. At the End of this Tapering is a Ramifica- 
tion of Fibrillz, or ſmall Hairs, repreſenting, when ſpread, a 
Star; with the Help of which, ſpread out on the Top of the 
Waters, it is enabled to hang, making, by that Means, a 
ſmall Depreſſion or Concavity on the Surface of the Water. In 
the Midſt of this Star, I imagine the Maggot takes in Air, 
there being a Perforation, which with a Microſcope I could 
1 to be open, and by the Star to be guarded againſt the 
neurſion of the Water. i 

(1) The Excreſcences on the Root of Cabbages, Turneps, 
and divers other Plants, have always a Maggot in them; but 
what the Animal is that thus makes its Way to the Root under 
Ground, whether Ichreumon, Phalzna, Scarab, or Scolopenara, 
] could never diſcover, being not able to bring them to any 
Thing in Boxes. , 

{m) I preſume there are only of the [chneumon-Fly Kind, 
that have their Generation in the Trunks of Vegetables, In 
8 Gallis, Fig. 61. is a good Cut of the gouty Ex- 
creſcences, or rather Tumours, of the Briar-Stalk : from which 

roceeds a ſmall black 1chneumon-Fly, with red Legs ; black, 
mooth-jointed Antenne; pretty large Thorax; and ſhort, round 
Belly, of the Shape of a Heart. It leapeth as a Fla. The 
Male (as in other InſeQs) is leſſer than the Female, and very 
venerous, in ſpite of Danger, getting upon the Female, whom 
they beat and tickle with their Breeches and Horns, to excite 
them to a Corr. 

Another Example of the Generation in the Trunks of Vege- 
tables, ſhalt be from the Papers of my often- commended Friend 
Mr. Ray, which. are in my Hands, and that is an Obſerva- 
tion of the ingenious Dr. Nathaniel Mood I have (ſaid he) 
lately obſerved many Eggs in the cimmon Ruſh ; one Sort are little 
tranſparent Eggs, in Shape ſomewhat like a Pear, or Retort, lying 
ewithin the Skin, upon, or in the Medulla, jaft againſt a brownjh 
Spot on the out ſide of the 755 ; which is apparently the Creatrix 
of the Wound made by the Fly, when ſhe puts her Eggs there, An- 
other Kind is much longer, and not fo tranſparent, of a long Oval, 

ar 
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Fruit (n), Leaves (o), and the tender Buds of Ve- 
getables (p), or ſome other ſuch curious and ſecure 
Method they are never deſtitute of. To which we 
may add, | 

- 3. The natural Poiſon (q), (or what can I call 
it?) which many, or moſt of the Creatures, laſt 
intended, have, to cauſe the Germination of ſuch 
Balls, Caſes, and other commodious Repoſitories, 


—— By - 
— —__— — „ — — m_ — hs. — 


er rather cylindrical Form ; fix, eig bt, or more, lie commonly lo- 
getber, acroſs the Ruſh, parallel to each other, like the Teeth of a 
Comb, and are as long as the Breadth of the Ruſb. Letter ſrom 
Kilkenny in Ireland, April the 28th, 1697. = 

(n) See Book VIII, Chap. vi. Note (4). 

(0) 1 have, in Chap. xii). Note (u), and Book VIII. Chap, 
vi. Note (e), (, taken Notice of the Nidification and Gene- 
ration of ſome Inſects on the Leaves of Vegetables, and ſhall 
therefore, for the Illuſtration of this Place, chuſe an uncom-' 
mon Example out of the Scarab Kind (the Generation of which 
'Tribe hath not been as yet mentioned), and that is, of a ſmall 
Scarab bred in the very Tips of Eln-Leaves. Theſe Leaves, 
in Summer, may be obſerved to be, many of them, dry and 
dead, as alſo turgid; in which lieth a dirty, whitiſh, rough 
Maggot, from which proceeds a Beetle of the ſmalleſt Kind, 
of a light, Weefſe Colour, that leapeth like a Graſbopper, al- 
though its Legs are but ſhort. Its Eyes are blackiſh, Ehtra 
thin, and prettily furrowed, with many Concavities in them ; 
ſmall club-headed Aatenne, and a long Roftrum like a Pro- 
boſcis. | 

The ſame, or much like this, I bave met with on Tips of 
Oaken and Holly- Leaves, How the Scarab lays its Eggs in the 
Leaf, whether by terebrating the Leaf, or whether the Mag. 
got, when hatched, doth it, I could never ſee, But with 

reat Dexterity, it makes its Way between the upper and un- 
, Membranes of the Leaf, feeding upon the parenchymous 
Part thereof. Its Head is ſlenderer and ſharper than moſt of 
Maggots, as if made on Purpoſe for this Work; but yet 1 
have often wondered at their Artifice, in ſo nicely feparating 
the Membranes of the Elm Leaf, without breaking them, 
and endangering their own tumbling out of them, conſidering 
how thin, and very tender, the Skins of that Leaf (particu ; 
larly) are, L 

% See Book VIII. Chap. vi. Note (x). 

(4) See Book VIII. Chap. viii. to Note (65), &c. 
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as are an admirable Lodgment to the Eggs and 
Young ; that particularly aſſiſt in the Incubation 
and Hatching the Young, and then afford them 
ſufficient Food and Nouriſhment in all their Nym- 
pha-State, in which they need Food; and are af- 
terwards commodious Houſes and Beds for them in 
their Aurelia-State, till they are able to break Pri- 
ſon, fly abroad, and ſhift for themſelves. But this 
ſhall be taken Notice of, when I come to treat of 
Inſects. WY 


II. As irrational Animals chuſe the fitteſt Place, 


ſo alſo the fitteſt Times and Seaſons for their 
Generation. Some indeed are indifferent to all 
Times, but others make uſe of peculiar Sea- 


ſons (r). Thoſe, for Inſtance, whole Proviſions  * 


are ready at all Seaſons, or who are under the 
Tuition of Man, produce their Young without 
any great Regard to Heat or Cold, Wet or Dry, 


Summer or Winter. But others, whoſe Provi- 


ſions are peculiar, and only to be met with at cer- 
tain Seaſons of the Year; or who, by their Mi- 
gration, and Change of Place, are tied up to cer- 
tain Seaſons; theſe (as if - endowed with a natu- 
ral Care and Foreſight of what ſhall happen) do 
accordingly lay, hatch, and nurſe up their Young 
in the moſt proper Seaſons of all the Year for 
their Purpoſe z as in Spring, or Summer, the 
Times of Plenty of Proviſions, the Times of 
Warmth for Incubation, and the moſt proper 
Seaſons to breed up their Young, till they are able 
to ſhift for themſelves, and can range about for 
Food, and ſeek Places of Retreat and Safety, by 
flying long Flights as well as their Progenitors, 
and paſſing into far diſtant Regions, which. (when 


(r) Hu & & wits ilpoPpa; Tar Thaw roxatium, err 


Tor (ordvaruer T TY araflig dea. Ariſt. Hitt. Anim. lib. v. 
cap. 8. ubi ſupra, | 


others 


. 
1 
bl 
* 
o 
; 
5 
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others fail) afford thoſe helpleſs Creatures the Ne- 
ceſſaries of Lite. 

III. To the ſpecial Seaſons, I may add the 
peculiar Number of Young produced by the ir- 
rational Creatures. Of which I have already ta- 
ken ſome Notice, when I ſpake of the Balance 
of Animals (s). Now, if there was not a great 
deal more than Chance in this Matter, even a 
wiſe Government of the Creation, it could never 
happen that every Species of Animals ſhould be 
tied up to a certain Rate and Proportion of its 
Increaſe; the moſt uſeful would not be the mcft 
fruitful, and the moſt pernicious produce the 
feweſt Young, as I have obſerved it commonl 

is. Neither would e Species produce ſuc 

a certain Rote as it is only able to breed up: But 
all would be in a confuſed, huddled State. Inſtead 
of which, on the contrary, we find every Thing 
in complete Order; the Balance of Genera, Spe- 
cies and Individuals always proportionate and even; 
the Balance of Sexes the ſame; moſt Creatures 
tied up to their due Stint and Number of Young, 
without their own Power and Choice, and 
others (particularly of the winged (7) Kind) pro- 
ducing their due Number at Choice and Plea- 
ſure ; ſome large Numbers, but not more than 


—— — 8 — — — — 


See Chap. x. 

(t) Mr. Ray alledges good Reaſon to conclude, That al- 
though Birds have not an exact Power of numbering, yet, 
that they have of diſtinguiſhing many from few, and know- 
ing when they come near to a certain Number; and that they 
have it in their Power to lay many or few Eggs. All which 
he manifeſteth from Hens, and other domeſtic Fowls, lay- 
ing many more Eggs when they are withdrawn, than when 
not. Which holds in wild as well as domeſtic Birds, as ap- 

rs from Dr. Lifer's Experiment in withdrawing a Swal- 
Fass Egg, which by that Means laid nineteen Eggs ſucceſ- 
lively belore ſhe gave over. Vide Ray's Wiſdom of God, & c. 
199. * | " 
they 


* 
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they can cover, feed and foſter ; others fewer, but 
as many as they can well nurſe and breed up. Which 
minds me, TOY: -- 

IV. Of the Diligence and earneſt Concern which 
irrational Animals have of the Production and Breed- 
ing up their Young. And here I have already ta- 
ken Notice of their Sri, or natural Affecti- 
on, and with- what Zeal they feed and defend 
their Young, To which may be added theſe two 
Things: | 

1. The wonderful Inſtinct of Incubation. It 
is utterly impoſſible, that ever unthinking, un- 
taught Animals ſhould rake to that only Me- 
thod of hatching their Young, was it not im- 
planted in their Nature by the infinitely wiſe Cre- 
ator. But ſo ardent is their Defire, fo unweart- 
ed is their Patience when they are engaged in that 
Buſineſs, that they will abide on their Nets for ſe- 
veral Weeks, deny themſelves the Pleaſures, and 
even the Neceſſaries of Life; ſome of them even 
ſtirving themſelves almoſt, rather than hazard 
their 3 to get Food; and others either per- 
forming the Office by Turns (#), or elſe the one 
kindly ſeeking out, and carrying Food to the 
other (w), engaged in the Office of Incuba- 


(u) Palumbes incubat famina poſt meridiana in matutinum, 
catero mas, Columba incubant ambo, interdia Mas, notu Fami- 
na. Plin, Nat. Hiſt. lib. x. cap. 58. | 

(w) Of the common Crow, Mr. Willughby faith, The Fe- 
males only fit, and that diligently, the Males in the mean Time 
bring them Victuali; as Ariſtotle ſaith. In moſt other Birds, 
which pair together, the Male and Female fit by Turns. Or- 
nithol. lib. ii. ſe. x. cap. 2. ſet. 2. And I have obſerv- 
ed the Female-Crows to be much fatter than the Males, in the 
Time of Incubation ; by Reaſon the Male, out of bis conju- 

- Affection, almoſt ſtarves himſelf to ſupply the Female with 
enty. | 


tion. 
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tion. But of theſe Matters in a more proper 
Place (x). 

2. When the young ones are produced, not only 
with what Care do they feed and nurſe them ; bur 
with what ſurpriſing Courage do all or moſt Crea- 
rures defend them! It is ſomewhat ſtrange to ſee 
timid Creatures (y), who at other Times are cow- 
ardly, to be full of Courage and undaunted at that 
Time; to ſee them furiouſly and boldly encounter 
their Enemy, inſtead of flying from him; and ex- 

ſe themſelves to every Danger, rather than ha- 
zard and forſake their Young. 

With this earneſt Concern of the irrational Ani- 
mals for their Young, we may join in the 

V. And laſt Place, Their Faculty and Sagacity 
of feeding them. About which I ſhall take Notice 
of three Things : 

1. The Faculty of ſuckling the Young, is an ex- 
cellent Proviſion the Creator hath made for thoſe 
helpleſs Creatures. And here the Agreeableneſs and 
Suitableneſs of that Food to young Creatures, de- 
ſerves particular Obſervation; as alſo their Dclight 
in it, and Deſire and Endeavours after it, even as 
ſoon as born (z), together with. the Willingneſs of 


nt. 


nm 


(x) See Book VII. Chap. iv. | 
(y) Volucribus natura novam quandam, Pullos educandi, ra- 
tionem excopitavit © ip/is enim precipuum quendam amorem in ea 
gue procrearent, ingeneravit, quo impulſu Plum pro pullis cum 
Ferocibus animalibus, que ante declindrunt, intrepid? ſuſeipiunt, 
vitieque ipfis convenientem ſuppeditant. Galen. de Uſ. Part. 
lib, xiv. cap. 4. 
(=) In iis animantibus que lafte aluntur, omnis fer? cibus ma- 
trum lacteſcere incipit : eaque, que paulo ant? nata ſunt, fine ma- 
giftro, duce naturd, mammas afpetunt, earumgue ubertate ſatu- 
rantur. Atque ut intelligamus nihil horum eſſe fortuitum, ( bc 
amm e provida, ſolertiſque nature, que multiplices fetis pro- 
ereant, ut Suts, wt Canes, bis Mammarum data eff multitude; 
quas eaſdem paucas habent ex beftia, que pauca gignunt. Cic. 
de Nat. Deor. lib, ii. x bp Con/ule quoque Galen de UC 


Part. lib, xiv. cap. 4. & lib. xv, cap. 7. 
| all, 
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all, even the moſt ſavage and fierce Animals, to 
part with it, and to adminiſter it to their Young, 
yea, to teach and inſtitute them in the Art of tak- 
ing it. 

and laſtly, to name no more, the curious Appa- 
ratus which is made for this Service in the divers 
Species of Animals, by a due Number of Breaſts, 
proportionable to the Occaſions of each Animal, by 
curious Glands in thoſe Breaſts, to ſeparate that nu- 
tritive Juice, the Milk, by Arteries and Veins to 
convey it to them, and proper Rivulets and Chan- 
nels to convey it trom them, with Dugs and Nip- 
ples, placed in the moſt convenient Patt of the 
Body (aa) of each Animal, to adminiſter it to 
their Young ; all theſe Things, I ſay, do mani- 
feſtly proclaim the Care and Wiſdom of the great 
Creator. | 
. 2. As for ſuch Animals as do in another Manner 

breed up their Young, by finding out Food, and 


(aa) Animalia ſolidipeda, & ruminantia, wel cornigera, in- 
ter femora Mammas habent, quorum Fatus flatim a partu pedi- 
bus inſiftunt, quod matres inter lactandum non decumbant, 1 
Equa, Afina, Oc. Animalia digita & multipara in media ven- 
tre, ſcilicet ſpatio ab inguine ad pectus (ineuniculs uſjue ad ju- 
gulum) duplicem mammarum ſeriem ſortita ſunt, que emuia de- 
cumbentia ubera fertibus admovent, ut Urſa, Leena, Tc. Si 
vero bus ſolo inguine Mammas gererent, propria cura inter de- 
cumbendum feetius acceſſum ad mammas - nonnibil prapedirent. 
Mulieribus Mamma bins ſunt, ut & Papille, nimirum ut la- 
tus lateri conformittr reſpondeat, & ut alternatim infans a latere 
in latus inter ſugendum transferatur, ne corpus tjus uni lateri 
nimis afſueſcens quoque modo incurvetur. Simia, home Sylveſ+ 
tris, Sc. Blaſ. Anat. Animal. part. i. cap. 6. de Cate ex 
Wharton. See here what Pliny hath alſo ſaid, lib. xi. cap. 


0. 
y In the Elephant, the Nipples are near the Breaſt, by Reaſon 
the old one is forced to ſuck herſelf, and by the Help of her 
Trunk conveys the Milk into the Mouth of her Young. J 
Phil. Tran/. No 336. 


putting 
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putting it into their Mouth, the Proviſion made in 
them for this Service, to ſtrike, catch, to pouch 
and convey their Prey and Food to their Young (), 
is very conſiderable. And fo is alſo their Sagacity 
in equally diſtributing it por them, that among 
many, all ſhall be duly, equally, and'in good Or- 
der, fcd. 

3. There is yet another Inſtin& remaining, of 
fuch Animals as can neither adminiſter Suck to their 
Young, neither lay them in Places affording Food, 
nor can convey and bring them Food, but do with 


1 


) For an Exemplification, I might name many Ani- 
mals, particularly Birds, whoſe Parts are completely ſuited 
to this Service. They are Characteriſtics of rapacious Birds, 
to have aduncous Bills and Talons, to hold and tear ; and 
ſtrong brawny Thighs, to ſtrike and carry their Prey; as 
well as a ſharp piercing Sight, to ſpy it afar off, Raii Synop/. 
Method. Aw. p. i. The Pelican might alſo be here named, 
for its prodigious Bag under its Bill and Throat, big enough to 
contain thirty Pints. J. ibid. p. 122. And, to name no more, 
the common Heron hath its moſt remarkable Parts, adapted 
to this Service; long Legs, for wading ; and a long Neck, 
anſwerable thereto, to reach Prey; a wide extenſive Throat. 
to pouch it; long Toes, with ſtrong hooked Talons, (one of 
which is remarkably ſerrate on the Kage) the beiter to hold 
their Prey; a long ſharp Bill to ſtrike their Prey, and ſerrate 
towards the Point, with ſharp hooked Beards, ftanding back - 
ward, to hold their Prey faſt when ſtruck ; and laſtly, large, 
broad, concave Wings (in Appearance much tc6 large, 
heavy and cumberſome for fo ſmall a Body, but) of the greate(t 
Uſe to enable them to carry the greater Load to their Neſts, 
at ſeveral Miles Diſtance ; as I have ſeen them do from ſe- 
veral Miles beyond me, to a large Heronry above three Miles 
diſtant from me. In which I have ſeen Plaiſe, and other 
Fiſh, ſome Inches long, lying under the high Trees in which 
they build ; and the curious and ingenious Owner there- 
of, D' Acre Barret, Eſq. hath ſeen a large Eel conveyed by 
them, notwithſtanding the great Annoyance it gave'them in 
their Fligkt, by its twiſting this Way and that Way about 
their Bodies. | 

their 
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their Eggs, lay up Proviſions for their future Young, 
Somewhat of this is reported of ſome Birds (cc) 
but I have myſelf, with Pleaſure, frequently ſeen 
Tome of the Species of Inſects to carry ample Pro- 
viſions into their dry and barren Cells, where they 
have ſealed them carefully and cautiouſly up with 
their Eggs, partly, it is like, for Incubation-ſake, 
and partly, as an eaſy Bed to lodge their Young ; 
but chiefly, for future Proviſion tor their Young, 


in their Nympha-State, when they ſtand in Need of 


Food (dd). 


(cc) This is reported of the American Oftrich, mentioned by 
Acarette in Philaſ. Tranſ. No 89. of which ſee Bok VII. Chap. 
4+ Note (e). 

(dd) Hornets, Waſps, and all the Kinds of Bees provide Ho- 
ney ; and many of the P/eudeſphece, and Iehneumon Waſps and 
Flies, carry Maggots, Spiders, F. into their Neſts; of which 
ſee above, Chap. xiii, Note Cc. | 


CYLDSLDEULDELEDRLEXEAERNDED 
CAE, AVE 
The Conclufion. 
Tm I have, as briefly as well I could, (and 
di 


much more briefly than the Matters deſerved) 
patched the Decad of Things I propoſed in com- 
mon to the ſenſitive Creatures. And now let us 
+ wk a little, and reflect. And upon the whole 
atter, what leſs can be concluded, than that there 

is a Being infinitely Wiſe, Potent, and Kind, who 
is able to contrive and make this glorious Scene of 
Things, which I have thus given only a Glance of? 
For what leſs than Infinite could Stock fo vaſt a 
Globe with ſuch a noble Set of Animals? All ſo 
. . contrived, as to miniſter to one another's Help ſome 
e 8 Way 
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Way or other, and moſt of them ſerviceable to 
Man peculiarly, the Top of this lower World, and 
who was made, as it were, on Purpoſe to obſerve, 
and ſurvey, and ſet forth the Glory of the infinite 
Creator, manifeſted in his Works! Who! Whar, 
but the Great Gop, could ſo admirably provide for 
the whole Animal World, every Thing ſerviceable to 
jt, or that can be wiſhed for, either to conſerve its 
Species, or to miniſter to the Being or Well-being of 
Individuals ! Particularly, who could Feed ſo ſpa- 
cious a World, who could pleaſe ſo large a Number 
of Palates, or ſuit ſo many Palates to ſo great a Va- 
11ety of Food, but the infinite Conſervator of the 
World ! And who but the ſame Great HE, could 
provide ſuch commodious Cleathing for every Ani- 
mal; fuch proper Houſes, Nefts, and Habitations; 
ſuch ſuitable Armature and Weapons ; ſuch Subtilty, 
Artifice, and Sagacity, as every Creature is more or 
leis armed and furniſhed with, to fence off the Inju- 
ries of the Weather, to reſcue itſelf from Dangers, 
to preſerve iiſelf from the Annoyances of its Ene- 
mies; and, in a Word, to conſerve itſelf, and its 
Species! What but an infinite ſuperintending 
Power could ſo equally Balance the ſeveral Species 
of Anima's, and conſerve the Numbers of the Indi- 
viduals of every Species ſo even, as not to Over or 
Under-People the Terraqueous Globe! Who, but 
the infinite- wiſe LozÞ of the World, could allot 
every Creature its moſt fuitable Place to live in, the 
moſt fuitable Element to Breathe, and Move, and Ac 
in. And who but HE, could make fo admirable a 
Set of Organs, as thoſe of Reſpiration are, both in 
Land and Warter-Animals ! Who could contrive fo 
curious a Set of Limbs, Joints, Bones, Muſcles and 
Nerves, to give to every Animal the moſt commo- 
dious Motion to its State and Occaſions ! And, to 
name no more, What Anatomiſt, Mathematician, 
Workman, yea, Angel, could contrive and make fo 

curious, 
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curious, ſo commodious, and every Way ſo exqui- 
ſite a Set of Senſes, as the five Senſes of Animals 
are! whoſe Organs are ſo dexterouſly contrived, 
ſo conveniently placed in the Body, ſo neatly ad- 
juſted, fo firmly guarded, and ſo completely ſuited 
to every Occaſion, that they plainly ſer forth the 
Agency of the infinite Creator and Conſervator of 
the World. 

So that here, upon a tranſient View of the Ani- 
mal World in General only, we have ſuch a Throng 
of Glories, ſuch an enraviſhing Scene of Things, as 
may excite us to Admire, Praiſe, and Adore the in- 
finitely Wiſe, Powerful, and Kind CREATOR; to 
condemn all Atheiſtical Principles; and with Holy 
David, Pſal. xiv. 1. to conclude, That he is in good 
Earneſt a Fool, that dares to ſay, There is no GOD, 
when we are every where ſurrounded with ſuch ma- 
nifeſt Characters, and plain Demonſtrations of that 
Infinite Being. 

But in the next Book we ſhall ſtill find greater 
Tokens, if poſſible, when I come to take a View of 
Animals in Particular. | 


8 U R v E Y 


OF THE 3 ULAR 


Taras of ANIMALS. 


KN the foreg egoing Book, having ta- 
* ken a View of the Things in com- 
mon to Animals, my Buſineſs in the 


& next, will be to inſpect the particu- 

A lar Tribes, in order to give further 

M" Manifeſtations of the Infinite Crea- 

tor's 3 Power, * Goodneſs towards the 
Animal World. | 


EST vv 
A SURVEY of MAN. 


'S*KHE firſt Genus of Animals that I ſhall 

T £ take Notice of, ſhall be Max, who may 
juſtly claim the Precedence in our Diſ- 

courſe, inaſmuch as GOD hath given him 

the Superiority in the Animal World, Gen. i. 26. 


Aud God ſaid, Let us make Man in our Tmage, after 
our 
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our Likeneſs; and let th:m have Dominion over the Fiſh 
of the Sea, and over the Fowl of the Air, and over the 
Cattle, and over all the Earth, and over wy — 1 
ing Thing. that creepeth upon the Earth. 

And as to Man, we have ſo excellent a Piece of 
Work manſhip, ſuch a Microcoſm, ſuch an Abridg- 
ment of the Creator's Art in him, as is alone ſuffi- 
cient to demonſtrate the Being and Attributes of 
Gor. Which will appear, by wunden che Soul 
and the Tre of Man. 


Se t 


CB AB... 
Of the Soul of Man. 


M. Survey of Man, I ſhall begin with the Soul 
a 


of Mao, by reaſon it is his moſt" Noble 
rt (a), the Copy of the Divine Image in us (50, 
in which we have enough to fill us with Admira- 
tion of the Munificence, TOs an Wien of the 


— 


(a) Jam werd Auimum ipſum, 2 hominis, Patents, 
um, Prudentiam, gui nom divind curd perfecta offe perſpicit, 
i iþ/ts rebus mibi videtur carere. Cic, de Nat, Deor. lib. 


| bi Cap» 59+ 
U Senſuma Clefti demiſſum traximus arce, 
N Cujus egen prona, terram ſpeAantia : * 
Principio indulfit communis Conditor, illis 


 Tantum Animas ; nobis Animum quogue. 
f uven. GO V. 144+ 


Et cùm non aliter poſſent mortalia fin gi. 
 Adjunxit geminas, ills cum corpore lapſe 
Imereunt : hc. ſola a, buſtogue ſuperſfies 


Fella. 
Claud. de 4 Conſul. Hon. 


S 3 Infinite 
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- 


Jor atque preftantior tors Medicina. G 
A. ane 142 


$14 (4) Among many Examples that I could give of Pegſons fa- 
mous for Memory, Senecas Account of himſelf ma 


Sufficeret, ſed in miraculum uſque proce 


panel. 
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Infinite-Creator (c), when we contemplate the no- 
ble Faculties of this our ſuperior Part, the vaſt 
Reach and Compaſs of its Underſtanding, the prodi- 
gious — and Piercingneſs of its Thought, the 


-admirable Subtilty of its Invention, the command- 


ing Power of its Viſdom, the great Depth of its Me- 
mory (d), and in a Word, its Divine Nature and 


Operations. 


VBut I ſhall not dwell on this, though the ſuperior 
Part of Man, becauſe it is the leaſt known, Only 
there are two Things I cannot eaſily pafs by, be- 


* —_ * 


—ͤ— wn — — 


e Nam fiquis nulli ſet additus, ed liberd ſententid rerum 
£0 ationem inierit, conſpicatus in tantd carnium ac ſuccorum 
colluvie tantam mentem habitare ; conſpicatus item & cujuſuis ani- 
malis conflrufionem C omnia enim declarant Opificis Sapientiam ) 
Mentis, que homini ineft, excellentiam intelliget, tum opus de par- 
tium utilitate, quod privs exiguum efſe ſibi videbatur, perſectiſſima 
T heologiee verum principium conſlituet : que Theologia multh e ma- 

1s de Uſ. Part. lib. xvii. 


one: 
Hanc | Memoriam] aliguando in me . ut non tantim. ad uſum 

ret, non nge. Nam & 
2000 nominum recitata, quo ordine erant ditta, rtddebam : g ab 
his qui ad audiendum praceptorem noſtrum convenerunt, fingulos 
verſus & fingulis datos, cùm plures you 200 efficerentur; ab ulti- 
mo incipiens uſque ad primum recitabam. After which, mention 


is made of the great Memory of Larro Porcius, Cchariſſimi mihi 


alis, Seneca calls him) who retained in his Memory all the 

eclamations he had ever fpoken, and never had his Memory 
fail him, not ſo much as in one fingle Word. Alfo, he takes 
Notice of Cyneas, Ambaſſador to the Romani, from King Pyr- 
rhus, who in one Day had ſo well learned the Names of his 
Spectators, that poſters die nevus homo & Senaium, & omnem ur- 
banam circumfuſam Senatui plebem, nominibus ſuis perſalutavit. 


Senec. Controverſ. lib. i. init. Vid. quoque Plin. lib. vii. cap. 


24. where he alſo adds other Examples, wiz. Cyrus rex omnibus 
in exercitu ſuo militibus, nomina reddidit ; L. Scipio populo Rom. 
Mithridates 22 gentium rex, totidem linguis jura dedit, pro concio- 
ne fingulas fine interprete affatur. Charmiadas (Jeu 2 Carnea- 
des) — gue quis exegerat volumina in bibliotbecis, Mgeniii modo re- 


caule 
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cauſe they manifeſt the eſpecial Concurrence and 
Deſign of the infinitely wiſe Creator, as having 
a particular and neceſſary Tendency to the Ma- 
en and good Order of the World's Affair. 
The | 

It, Of which is the various Genii, or Iuclina- 
tions of Men's Minds to this, and that, and the 
other Buſineſs (e). We ſee how naturally Men 
betake themſelves to this and that Employment: 
Some delight moſt in Learning and Books, ſome 
in Divinity, ſome in Phyſic, Anatomy, and Bo- 
tany, ſome in Critical Learning, and Philology, 
ſome in Mathematicks, ſome in Metaphyſicks, and 
deep Reſearches; and ſome have their Delight 
chiefly in Mechanicks, Architecture, War, Na- 
vigation, Commerce, Agriculture; and ſome 
have their Inclinations lie even to the ſervile Of- 
fices of the World, and an hundred Things be- 
ſides. | | T 25 

Now all this is an admirably wiſe, as well as moſ 

neceſſary Proviſion, for the eaſy and ſure tranſacting 
the World's Affairs; to anſwer every End and Oe- 
caſion of Man, yea, to make Man helpful to the 
poor helpleſs Beaſts, as far as his Help is needful 
to them; and all, without any great Trouble, Fa- 
tigue, or great Inconvenience to Man; rather as a 


(e) Di verſis etenim gaudet natura miniſtrit, 

Ut fieri di verſa queant ornantia terras, 

Nec patitur cunctos ad eandem currere metam, 

Sed warias jubet ire vias, warioſque labores ' 

Suſcipere, ut varid cultu fit pulchrior orbis.. 
| Paling, in Scorp, 
Oiru; 8 wailioos On xapiuria Nd 

Arbe, &c. 

Ita non omnibus hominibus ſua dona dat Deus, neque bonam inc» 
lem, neque prudentiam, nec tloguentiam alius namgque Vuuun 
habet deformem ; ſed Deus formam eloquentid ernat, Oc. Hom, 
Odyſ. 8. The like alſo in Lad. lib, xiii. 


84 Plea- 
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Pleaſure and Diverſion to him. For fo far it is 
from being a Toil, that the greateſt Labours (), 
Cares, yea, and Dangers too, become pleaſant: to 
him who is purſuing his Genius, and whoſe Ardour 
of Inclination eggs him forward, and buoys him 
up under all Oppoſition, and carrieth him through 
every Obſtacle, to the End of his Deſigns and De- 
Goods - 4415677 | | | 29920 
II. The next is, The inventive Power of the 
Soul (g). Under which I might ſpeak of many 
Things; but I ſhall take Notice only of Two, be- 
cauſe they manifeſt the particular Concern and A- 
gency of the infinitely wiſe Creator. The = 
1. Is, That Man's Invention ſhould reach to ſuch 
a great Variety of Matters; that it ſhould hit upon 
every thing that may be of any Uſe, either to him- 
ſelf, or to | human Society, or that may any ways 
promote (what in him lies), the Benefit of this low- 
er Part of the Creation. | | 
For the Illuſtration of this, I might take a View 
of all the Arts and Sciences, the Trades, yea, the 
very Tools they perform their Labours and Con- 
trivances with, as numerous as their Occaſions and 
Contrivances are various. Indeed, What is there 
that falleth under the Reach of Man's Senſes, that 


—— — 


77 Although Solomon declares, Fccliſ, xii. 12. That much 
Study is a Wearineſs to the Fla; yet we ſee with what Pleaſure 
and Aſſiduĩty many apply themſelves to it. Thus Cicero tells ot 
Cato, whom he caſually found in Lacullus's Library; M. Catonem 
vidi in Bibliotbecd ſedentem, multis circumfuſum Stoicorum /ibris. 
Erat enim, ut ſcii, in eo inexhauſia aviditas legendi, nec ſatiari 
poterat : quippe ns reprebenſionem quidem vulgi inanem reformidans, 
in ip/a curia ſoleret legere ſa pe, dum ſenatus cogerttur — ut Heluo 

librorum — widebatur. Cicer. de Finib. lib. ni. cap. 2. 
' (8) Mentem- hominis, quamvis cam non videas, ut Deum non 
wides, tamen ut Deum agnoſcis ex operibus ejus, fic tx nemorid re- 
rum, & Inventione, Q celeritate motiis, omnique pulchritudine vir- 
tuti vim di vinam mentis agngſcito. Cicer. Tuſc. Qoæſt. lib, 
1, cap. 29. * a . F 
LS; he 
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he doth not employ to ſome Uſe and Purpoſe, for 
the World's Good ? The celeſtial Bodies, the Sun, 
the Moon, with the other Planets, and the fixed 
Stars, he employs to the noble Uſes of Aſtronomy, 
Navigation, and Geography. And, what a noble 
Acumen, what a vaſt Reach muſt the Soul been- 
dowed with, to invent thoſe curious Sciences of 
Geometry and Arithmetick, both Specious, and in 
Numbers; and thoſe nice and various Inftruments, 
made uſe of by the Geometrican, Aſtronomer, Geo- 
grapher and Sailor? And, laftly, what a wonder- 

ful Sagacity is ſhewn in the Buſineſs of Opticks and 

articularly in the late Invention of the Teleſcope; 
wherewith new Wonders are diſcovered among 
God's Works, in the Heavens, as there are here on 
Earth, with the Microſcope, and other Glaſſes. 
And as for this lower World, what Material is 
there to be found; what kind of Earth, or Stone, 
or Metal; what Animal, Tree, or Plant, yea even 
the very Shrubs of the Field; in a Word, what of 
all the excellent Variety, the Creator has furniſhed 
the World with, for all its Uſes and Occaſions, 
in all Ages; what, I fay, that Man's Contrivance 
doth not extend unto, and make ſome Way or 
other advantageous to himſelf, and uſeful for Build- 
ing, Cloathing, Food, Phyſick, or for Tools or 
Utenſils, or for even only Pleaſure and Diverſion ? 
But now conſidering the great Power and Ex- 
tent of human Invention, ä 

2. There is another Thing, that doth farther de- 

monſtrate the Super- intendence of the great Crea- 
tor and Conſervator of the World; and that is, 
That Things of great, and abſolutely neceſſary Uſe, 
have ſoon, and eaſily occurred to the Invention of 
Man; but Things of little Uſe, or very dangerous 
Uſe, are rarely and ſlowly diſcovered, or ſtill utter- 
ly undiſcovered, We have as early as the Meoſaick 
Hiſtory, an Account of the Inventions of the 1 — 

| efu 
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uſeful Crafts and Occupations : Thus Gen. iii. 23. 
Adam was ſent forth from the Garden of Eden, by 
God himſelf, to till the Ground, And in the next 
Chapter, his two Sons Cain and Wel; the one was 
of the ſame Occupation, a Tiller of the Ground, 
the other a Keeper of Sheep (. And the Poſteri- 
ty of theſe, are in the latter End of Gen. iv. record- 
ed, Jabal, to have been the Father of ſuch as dwell in 
Tents (i); i. e. He was the Inventor of Tents, and 
pitching thoſe moveable Houſes in the Fields, for 
looking after, and depaſturing their Cattle in the 
Deſerts, and uncultivated World. Tubal-Cain was 
an Inſtructor of every Artificer in Braſs and Iron (k), or 
the Firſt that found out the Art of melting and 
malleating (I) Metals, and making them uſeful for 
Tools, and other neceſſary Implements. And his 
Siſter Naamab, whole Name is only mentioned, is 
by ſome thought to have been the Inventor of Spin- 
ning and Cloathing. Yea, the very Art of Mufick 
is - ina early aſcribed to Jubal (mn); 10 indulgent was 
the Creator, to find a Means to divert Melancho- 
ly, to cheer the Spirits, and to entertain and pleaſe 
Mankind. But for Things of no Ule, or but little 
Uſe, or of pernicious Conſequence, either they 
have been much later thought of, and with great 
Difficulty, and perhaps Danger too, brought to 
paſs, or elſe they ſtill are, and perhaps will al- 
ways remain Exerciſes of the Wit and Invention 
of Men. S646 þ 1 
Of this we might give divers Inſtances: In Ma- 
themaricks; about ſquaring the Circle (n); in Me- 
5 7 | chanicks 


— —_ 


(hb) Gen. iv. 2. 

i Ver. 20. 

(+) Yer. 22. | | 
© (1) Euporon®-, the LXX call him, i. . A Worker with an 
Hammer. - | 
- (mJ) Fer. 21. | . 

C Although the Quadrature of the Circle, hath in hy 
#5: | | | ges 
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chanicks (o), about the Art of Flying: and in 
Navigation, about finding the Longitude. Theſe 
Things, although ſome of them in Appearance in- 
nocent, yea, perhaps very uſeful, yet remain for 
the moſt Part ſecret; not becauſe the Diſcovery of 


— 


1 


Ages exerciſed ſome of the greateſt mathematical Wits; yet 
nothing has been done in that Way ſo conſiderable, as in and 
ſince the Middle of the laſt Century; when in the Vear 1657, 
thoſe very ingenious and great Men, Mr. William Neile, and 
my Lord Brounker, and Sir Chriffopher Wren afterwards, in the 
ſame Year, geometrically demonſtrated the Equality of ſome 
Curves to a firait Line. Soon after which, others at Home, 
and Abroad, did the like in other Curves. And not long af- 
terwards, this was brought under an analytical Calculus : The 
firſt Specimen whereof, that was ever publiſhed, Mr. Merca- 
tor gave in 1688, in a Demonſtration of my Lord Brounker”s 
Quadrature of the Hyperbola, by Dr, Wallis's Reduction of a 
Fraction into an infinite Series, by Diviſion. But the penetrat. 
ing Genius of Sir 1/aac Newton, had diſcovered a Way of at- 
taining the Quantity of all quadrible Curves analytically, by 
his Method of Fluxions, ſome Time before the Year 1668, as 
I find very probable from an hiſtorical Account, in. a lang Let- 
ter of Mr. Collins, written in his own Hand, and fent to Rich- 
ard Townley, Eſq. of Lancaſhire, whoſe Papers are in my 
Hands. In that Letter, Mr. Collins ſaith, That ix September 
1698, Mr. Mercator p6:;/hed- bis Logarithmotechnia, | one ef 
aubich be ſoon ſent to Dr. Barrow, who thereupon ſent him up ſome 
Papers of Mr. Newton; [now Sir 1/aac ;] by which, and former 
Communications made thereof by the Author, to the Doctor, it ap- 
pears, that the ſaid Method was invented ſome Years before by the 
ſaid Mr. Newton, and generally gre And then he goes on 
to give ſome Account of the Method: what it performs in the 
Circle, &&c. what Mr, Gregory had done in that kind, who in- 
tended 10 publiſh ſomewhat in Latin about it, but would not anti- 
cipate Mr, Newton, the firſt Inventor thereof ; with much more 
ot this Nature. The Deſign, I find, of that indefatigable Pro- 
moter of Mathematicks, Mr. Collins, was to acquaint Mr. 
Townley, in his Letter, with what had been done; and to get 
the Aſſiſtance of that ingenious Gentleman, towards the com- 
pleting a Body of Algebra. 

(e I do not mention here the perpetual Mytion, which hath 
exerciſed the Mechanical Wits for many Ages; becauſe it is a 
Tning impoſſible, if not a Contradiction. As the before com- 
mended Dr. Clarke aſſerts in Robaul. Phyſ. p. 133. 

6 moſt 
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moſt of them is more impoſſible, or difficult than of 
many other Things, which have met with a Dit- 

covery ; nor is it for want of Man's Diligence there- 
in, or his careful Purſuit and Enquiry after them, 

(for, perhaps, nothing already diſcovered hath been 

more eagerly ſought after ;) but with much better 
Reaſon, (I am ſure with greater Humility and Mo- 

deſty,) we may conclude it is, becauſe the infinite · 
ly wiſe Creator, and Ruler of the World, hath been 

pleaſed to lock up theſe Things from Man's Under- 

ſtanding and Invention, for ſome Reaſons beſtknown 

to himſelf, or becauſe they might be of ill Conde. 

quence, and dangerous amongſt Men. 

As in all Probability the Art of Flying would 

rticularly be: An Artwhich in ſome Caſes might 
beve good Uſe, as to the Geographer and Philoſo- 
pher ; but in other Reſpects, might prove of dan- 
gerous and fatal Conſequence : As for Inſtance, By 
putting it in Man's Power to diſcover the Secrets 
of Nations and Families more than is conſiſtent 
with the Peace of the World, for Man to know 
by giving ill Men greater Opportunities to do Miſ- 
chief, which it would not lie in the Power of others 
to prevent; and, as one (p) obſerves, by ny 
Men leſs ſociable ; . For upon every true or 
« Ground of Fear, or Diſcontent, and other Occa- 
« ſions, he would have been fluttering away to 
« ſome other Place; and Mankind, inſtead of co- 
« habiting in Cities, would, like the Eagle, have 
built their Neſts upon Rocks.” 

That this is the true Reaſon of theſe Matters, is 
manifeſt enough from Holy Scripture ; and Rea- 
ſon (4) alſo gives its Suffrage thereto. The Scrip- 
ture exprelly tells us, of WAKE. good Gift, and every 


— 


n 
—_— 


(p) Grew; Ceſmol. Saer, lib, 3s cap. $ 5. ſe. 2 
Pay itur vir Magnus aliquo a wine anquam 
Cie. de Nat. Deor: lib: ii, cap. en 
perfect 
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perfect Gift, is from above, and cometh down from the 
Father of Lights, St. James 1. 17. Solomon, Prov. ii. 6. 
ſaith, 7 he Lord giveth Wiſdom ; cut of his Mouth com- 
eth Knowledge and Underſtanding. And Elibu is 
very expreis, Fob xxxii. 8. But there is a Spirit in 
Man, and the Inſpiration of the Almighty giveth them 
Underſtanding, IIa wavJoxpdogss iow i did dozure, As 
the LXX render it, The Inſpiratus, the Afﬀtatus of 
the Almighty, is their Inſtruftor, Miſtreſs, or Teacher. 
And in Scripture, not only the more noble, ſuperi- 
or Acts of Wiſdom or Science, but much inferi- 
or alſo, bear the Name of Wiſdom, Knowledge, 
and Underſtanding, and are aſcribed unto GOD. 
It is well known that Sc/omon's Wiſdom is wholly 
aſcribed unto GOD; and the Wiſdom and Under- 
ſtanding which GOD is ſaid to have given him, 
1 Kings iv. 29. is particularly ſet forth in the fol- 
lowing Verſes, by his great Skill in moral and natural 
Philoſophy, in Poetry, and probably in Aſtronomy, 
Geometry, and ſuch other of the politer Sciences, 
for which Ægypt, and the Eaſtern Nations were ce- 
lebrated of Old (7) : Aud Solomon's H/:i/dom excelled 
the Wiſdom of all the Children of the Eaſt Country, 
and all the Wiſdom of Egypt. For he was wiſer 
than all Men, than Ethan, Fc. And he ſpake 3000 
Proverbs: And his Songs were 1005, And be ſpake 
of Trees, from the Cedar to the Hyſſop of the Wall, 
(i. e. of all Sorts of Plants ;) al/o of Beaſts, Fowl, 
creeping Things, and Fiſhes, So likewiſe the Wil- 
dom of Damel, and his three Companions, is aſ- 
ſcribed unto GOD, Dan. i. 17. As for theſe four 


(r) Ait, and ſome of the Eaſtern Nations, are celebrated 
for their Skill in polite Literature; both in the Scripture and 
profane Story: Job was of thoſe Parts; ſo were the Zepot 
and May, the Brachmans and Gymnoſophifls, Moſes and: Daniel 
had their Education in theſe Parts; And Pythagoras, Democritus, 
and others, travelled into theſe Parts, for the Sake of their 


Learning. 
| Children 
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Children God gave them Knowledge, and Skill in all 
Learning and Wiſdom; and Daniel had Underſtan- 
ding in all Viſions and Dreams. And accordingly in 
the next Chapter, Daniel acknowledgeth and praiſ- 
eth God, ver. 20, 21. Daniel anſwered and ſaid, 
Bleſſed be the Name of God for ever and ever, for 
Wiſdom and Might are his. -- He giveth Wiſdom unto 
the Wiſe, and Knowledge to them that know Under- 


ſanding. But not only Skill in ſuperior Arts and 


Sciences, but even in the more inferior mechanick 
Art, is called by the ſame Names, and aſcribed 


unto GOD: Thus for the Workmanſhip of the 


Tabernacle, Exod. xxxi. 2. to ver. 6. See, I have 
called Bezaleel; and ] have filled him with the Spirit 
of God, in Wiſdom, and in Underſtanding, and in all 
Manner of Workmanſhip : To deviſe cunning Works to 
to work in Gold, Silver, and Braſs , and in cutting of 
Stones, to ſet them; and in carving of Timber, to 
work in all Manner of Workmanſhip. So the Spin- 
ſters, Weaves, and other Crafts-people, are called 
wiſe-hearted, Exod. xxxiv. 10, 25, and other Pla- 
ces. And in Exod: xxxvi. 1, &c. the LORD is 
faid to have put this Wiſdom in them, and Un- 
derſtanding to know how to work all theſe Man- 
ner of Works, for the Service of the Sanctuary. 
And laſtly, to name no more Inſtances, Hiram 
the chief Architect of Solomon's Temple, is in 
1 Kings vil, 14 and 2 Chron. ii. 14. called à cun- 
ning Man, filled with Wiſdom and Underſtanding, to 
work in Gold, Silver, Braſs, Iron, Stone, Timber, 
Purple, Blue, fine Linen, and Crimſon; alſo to 


grave, and find out every Device which ſhould be put 


to him. 

Thus doth the Word of God aſcribe the Contri- 
vances and Crafts of Men, to the Agency, or Influ- 
ence of the Spirit of God, upon that of Man. And 
there is the ſame Reaſon for the Variety of Genii, or 
Iuclinations of Men alſo ; which from the ſame Scrip- 

tures 


E 
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tures may be concluded to be a Deſignation, and 
Tranſaction of the ſame Almighty Governor of the 
World's Affairs. And who indeed but HE, could 
make ſuch a divine Subſtance endowed with thoſe 
admirable Faculties and Powers, as the raticnal Soul 
hath; a Being to bear the greatCreator's Vicegeren- 
cy in this Lower World; to employ the ſeveral Crea- 
tures; to make Uſeof the Various Materials; to ma- 
nage the Grand Buſineſſes; and to ſurvey the Glories 
of all the viſible Works of God? A Creature, with- 
out which this lower World would have been a dull, 
uncouth, and deſolate kind of Globe. Who, I ſay, 
or what leſs than the Infinite GOD, could make ſuch 
a rational Creature, ſuch a divine Subſtance as the 
Soul ! For if we ſhould allow the Arheiſt any of his 
nonſenſical Schemes, the Epicurean his fortuitbus 
Concourſe of Atoms, or the Carteſian () his creat- 
ed Matter put in Motion ; yet with what tolerable 
Senſe could he, in his Way, produce ſuch a di- 
vine, thinking, ſpeaking, contriving Subſtance as 
the Soul is; endowed exactly with ſuch Faculties, 
Power, and Diſpoſitions as the various Neceſſities 
and Occaſions of the World require from ſuch a 
Creature? Why ſhould not rather all the Acts, the 
Diſpoſitions and Contrivances of ſuch a Cretaure as 


As ve are not to accu/e any {als fo far be it from me to 
detract from ſo great a Man as Monſieur Cartes was; whoſe 
Principles, although many have preverted to atheiſtical Purpo- 
ſes, and whoſe Notions have, ſome of them, but an ill Aſpect, 
yet I am uuwilling to believe he was an Atheiſt ; fince in his 
Principia Pbilaſophiæ, and other of his Works, he vindicates 
himſelf from this Charge ; and frequently ſhews ſeemingly a 
great Reſpect for Religion; Beſides that, many of his ſuf ici- 
ous Opinions are capable of a favoutable Interpretation, which 
will make them appear in a better Form: Thus when he diſcar- 
deth final Cav/es from his Philoſophy, it is not a Denial of them; 
but only excluding the Conſideration of them, for the Sake 
free philoſophiſing ; it being the Buſinefs of a Divine, rath 
than a Philoſopher, to treat of them. | 


Ma 
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Man, if. made in a mechanical Way, and not con- 
trived by God, have been the ſame ? Particularly, 
Why ſhould he not have hit upon all Contrivances 
of equal Uſe, early, as well as many Ages ſince? 
Why not that Man have effected, as well as 
this ſome thouſands of Years after? Why alſo 
ſhould not all Nations, and all Ages (z), improve 


— 


tia, Spiritus ſanfia. Another 


— — „ Y „ 


(t) For Ages of Learning and Ipnorance, we may compare 


. the preſent and ſome of the Ages before the Reformation. 


la Century, and the few Years of this, have had the Happi- 
neſs to be able to vie with any Age for the Number of learned 
Men of all Profeſſions, and the Improvement made in all Arts 
and Sciences; too many, and too well known to need a Speci- 
fication. 
But for Ignorance, we may take the ninth Age, and ſo 
down to the Reformation ; even as low as Queen Elizabeth, 
although Learning began to flouriſh ; yet we may gueſs how 
Matters ſtood, even among the Clergy, by her 53 Inf. N* 
1559. Such as are but mean Readers, ſhould peruſe over before, 
once or twice, the Chapters and Hemiles, to the Intent they may 
read to the better Under/landing of the People, the more Encourage- 
went of Godlineſs. Spar. Collect. p. 82. But this is nothing, 
in companion to the Ages before, when the Monk ſaid, Gre- 
cam non eft legi; or as Ejpenceus more elegantly hath it, Grec? 
wiſſe ſuſpeFum, Hebraicè prope Hæreticum. Which Suſpicion, 
{faid the learned Hakexwi/l,) Rhemigius, ſurely was not guilty 
of, in commenting upon diffamatus, 1 Thy/. i. 8. who ſaith, 
that St. Paul ſomewhat improperly put that for divulgatzs, 
not being aware that St. Paul wrote in Greek, and not in La- 
tin. Ney, ſo great was their Ignorance, not only of Greek, 
but of Latin too, that a Prieſt baptized in nomine Patria, & Fi- 
Eis his Pariſhoners for not 
paving his Church, proved it from Tor xvii. 18, Paveant illi, 
non paweam ego. , Some Divines in raſinuss Time, undertook 
to prove Hereticks ought to be burnt, becauſe the Apoſtle ſaid, 
Hereticum devita., TWO Fryars diſputing about a Plurality of 
Worlds, one proved it from Annon decem ſunt facti mundi The 
other replyed, Sid bi ſunt nyim? And notwithſtanding their 
Service was read in Latin, yet ſo little was that underſtood, 
that an old Prieft in Hen. VIII's time, read Mumpfimus Domine 
for Sumpfemus: And being admoniſhed of it, he ſaid, be had 
done ſo for thirty Years, and would not leave his old Mamp/7- 
mus for their new Sump/imus, Vid. Hake. Apel. lib. 3. Chap. 


7. ef. 2. | | 
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in every Thing, as well as this or that Age; or 
Nation («) only? Why ſhould the Greeks, the 
Arabians, the Perſians, or the Egyptians of old, fa 
far exceed thoſe of the ſame Nations now ? Why 
the Africans and Americans ſo generally ignorant 
and barbarous, and the Europeans, for the mo 
paſt polite and cultivated, addicted to Arts an 
earning ? How could it come to pals, that the 


— 


] There is (it ſtems) in Wits and Arts, as in all Things Ble. 
feat, a kind of circular Progreſs : They have their Birth, their 
Growth, their Flourifhing, their Failing, their Fading; ad 
qwithin a while-efter, their Reſurrection, and Reflouriſhing again. 
The Arts flouriſbed for a long Time among the Perfians, the Chal- 
dens, the Egyptians — But afterwards the; Grecians get the 
Start of them, and are now become as barbarous themſelves, as 
formerly they eſteemed all beſides themſelves to be. About 
the Birth of Chri, Learning began to flouriſh in /ta/y,-and 
ſpread all over Cbriſtendom, till the Gobi, Hunt, and Vandals, 
ranſacked the Libraries, and defaced almoſt all the Monu- 
ments of Antiquity: So that the Lamp of Leatnivg ſeemed to 
be put out, for near the Space of 1000 Vears, till the firſt Man- 
for, King of Africa and Spain, raiſed up, and ſpurred forward 
the drabian Wits, by great Rewards and Encouragements! 
Afterwards Petrareb opened ſuch Libraries as were undemoliſh- 
ed. He was ſeconded by Boccace, and. John of Rawerna, and 
ſoon after by Aretine, Pbilelphus, Valla, &c. And thoſe were 

followed by Afneas Sylvius, Angelus Politianus, FHermilaus 
f Barbarus, Manſilius Ficinus, and Joh. Picus. of Miranaula, 
Theſe were backed by Rud, Agricola, Reucline, Melan&hong 

aach. Camerarius, Wolphlazius, Beat. Rhenanas, Almaines : 

* Eraſmus of Rotterdam; Vives, a Spaniard ; Bembas, Sa- 
doletus, Eugubinus, Italians: Turnebus, Muretus, Ramus, Pi- 
theus, 1 An 57, Scaliger, Frenchmen; Sir Tho. More, 
and Linaker, Engliſhmen. And about this Time, even thoſe 
Northern Nations yielded their great Men; Denmark yield - 
ed Olaus Magnus, Holfter, Tycho Brahe, and Hemingius ; and 
Poland, Hoftus, Frixius, and Crumerus, But to name the 
Worthies that followed theſe, down to the preſent Time, 
would be endleſs, and next to impoſhble, See therefore 
 Hakewwill's Apeleg. lib. iii. cap. 6. ſect. 2. 


T Uſe 
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Uſe of the Magnet (w), Printing (x), Clocks (y), 
Teleſcopes, 


1 
i 13 Men. io. th 8 8 Es OG 8 


(w) Dr. Gilbert, the moſt learned and accurate Writer on 
the Magnet, ſhews, That its Attractive Virtue was known as 
early as Plato and Ariftotle ; but its Direction was a Diſcovery 
of later Ages. He faith, fy * u 300 aut 400 labentibus 
annis,, Motus Magntticus in Boream & Auftrum repertus, aut ab 
bominibus rurſus recognitus fuit. De Mag. lib. i. cap. 1. But 
who the happy Inventer of this lucky Diſcovery was, is not 
known. There is ſome, not inconfiderable, Reaſon, to think, 
our famous Countryman, Rog. Bacon, either diſcovered, or at 
| leaſt knew of it. But for its Uſe in Navigation, Dr. Gilbert 
faith, Ia regno Neapolirano Melphitani omnium primi ( uti fuerunt ) 
pyxidem infiruebant nauticam— edocti à ciue quodam Jol. Goia, 
A. D. 1300. ibid. If the Reader hath a mind to ſee the Argu- 
ments for the Invention, being as old as So/omon's or Plautus's 
Time, or of much younger Date, he may conſult Hakenvi/!, 
ib. cap. x. ſect. 4. or Purchas Pilgr. lib. 1 cap. 1. ſect. 1. 

As to the Magnetick Variation, Dr. Gilbert attributes the 
Diſcovery of it to Sebaſtian Caboſſ. And the Inclination, of 
Dipping of the Needle was the Diſcovery of our ingenious 
Reb. Norman. And laſtly, The Variation of the Variation, 
was firſt found out by the ingenious Mr. H. Gellibrand. 
Aſtr. Prof. of Grefb. Coll. about 1634. Vid Gellibr. Diſc. 
Math. on the Variation of the Mag. Needle, and iti Variat. Anno 


1635. 

Bur fince that, the before commended Dr. Halky, having 
formerly, in Philaſ. Tram. N 148, and 195, given a pro- 
bable Hypotheſis of the Variation of the Compaſs, did, in 
the Year 1700, undertake a. long and hazardous Voyage, as 
far as the Ice near the South Pole, in order to examine his 
ſaid Hypotheſis, and to make a Syſtem of the Magnetical Va- 
riations : Which being foon after publiſhed, has been fince 
abundantly confirmed by the French, as may be ſeen in ſeveral 
of the late Memoires de Phyſique & de Mathematique, publiſhed 
by the French Academie des Sciences. | 

To theſe Diſcoveries, I hope the Reader will excuſe me, 
if I add one of my own, which I deduced ſome Years ago, 
from ſome Magnetical Experiments and Obſervations I made; 
which Diſcovery I alſo acquainted our Royal Society with, 
ſome Time fince, wiz. That as the common, horizontal 
Needle is continually varying up and down, towards the E. 
and W. ſo is the Dipping- Needle varying up and down, to- 
wards or fromwards the Zanich, with its Magnetick * 1 

5 | cen 
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Teleſcopes (2), and an hundred Things beſides, 
ſhould eſcape the Diſcovery of Archimedes, Anaxi- 
| mander, 


— * ah * 


»„ 


deſcribing a Circle round the Pole of the World, as I conceive, 
or ſome other Point. So that if we could procure a Needle 
ſo nicely made, as to point exactly according to its Magnetick 
Direction, it would, in ſome certain Number of Years, de- 
ſcribe a Circle, of about 13 gr. Radius round the Magnetick 
Poles Northerly and Southerly. This I have for ſeveral Years 
ſuſpected, and have had ſome Reaſon for it too, which I men- 
tioned three or four Years ago, at a Meeting of our Royal! Soci- 
ety; but I have not yet been ſo happy to procure a tolerable 
good Dipping-Needle, or other proper one to my Mind, to 
ring the Thing to ſufficient Teſt of Experience, as in a ſhort 
Time I hope to do, having lately hit upon a Contrivance that 
may do the Thing. — | 
(x) It is uncertain who was the Inventer of the Art of 
Printing, every Hiſtorian aſcribing the Honour thereof to his 
own City or Country. Accordingly, ſome aſeribe the Inven- 
tion of it to John Guttenburg, a Knight of Argentine, about 
1440, and ſay, that Fauſfus was only his Aſſiſtant. Bertius 
. aſcribes it to Laurence John, of Haerlem, and faith, Fuſ or 
Fauft, ſtole from him both his Art and Tools. And, to name 
no more, ſome attribute it to John Fuft or Fauſt, and Peter 
Schoeffer, {called by Fxft, in ſome of his Imprimaturs, Pet. de 
Gerneſhem puer mens.) But there is now to be ſeen at Haerùm, 
a Book or two printed by Laa. Kofter, before any of theſe, 
wiz. in 1430, and in 1432. (See Mr. Ellis“ Letter to Dr. 
Tyſon, in Phil. Tranſ. N® 286.) But be the firſt Inventer 
who it will, there is however great Reaſon to believe the Arc 
received great Improvements from Fauf?, and his Son-in-Law 
Cchoeffer, the Latter being the Inventer of metalline Types, 
which were cut in Wood before, firſt in whole Blocks, and 
afterwards in ſingle Types or Letters. See my learned Friend. 
Mr. Wanley's Obſervations in Phile/. Tranſ. Ne 288, and 
10. | 
a Concerning the Antiquity and Invention of Clocks and 
Clock-Work, 24 the Reader to a little Book, called, The 
Artificial Cleck- Maker, Chap. 6. where there is ſome Account 
of the Antients Inventions in Clock-Work, as Archimede/'s 
Sphere, Crefibius's Clock, &c. | 
(z) The Invention of Teleſcopes, Hieron. Syrturus gives this 
Account of, Prediit Anno 1609, % Genius, ſeu alter vir adbuę 
incognitus. Hollands ſpecie, qui Middleburgi in Zelandid conve- 
nit Job. Lipperſein — Fuſſit * plura tam cava quam con- 
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mander, Anaximenes, Paſidonius, or other great Vir- 
tuoſos of the early Ages, whoſe Contrivances of 
various Engines, Spheres, Clepſydræ, and other 
curious Inſtruments, are recorded (aa)? And why 

cannot 


— 


vexa, confici, Condiftio die rediit, abſolutum opus cupiens, atque 
ut flatim habuit pra manibus, bina ſuſcipiens,  cavum ſcil, & 
covexum, unum & alttrum oculo admovebat, & ſenfim dimovebat 
five ut punctum concurſus, fue ut artificis opus probaret, poſtea 
abiit, Artifex, ingenii minim expers, & movitatis curious 
cepit idem facere & imitari, Cc. Vid. Muſ. Worm. lib. iv. 
cap. 7. | 

(aa) Among the curious Inventions of the Antients, Ar- 
chytas's Dove was much famed; of which Aul. Gellius gives 
this Account: Scrigſerunt Simulachrum Columbæ d ligne ab 
Archytd ratione quadam diſciplindgue mechanic fadum, wolafft : 
Ita erat ſcilicet raed eben, & aurd ſpiritũs incluſã at- 
gue occultdã concitum. Noct. Attic. lib. x. cap. 12. The ſame 
eminent Pythagorean Philoſopher (as Faworinus in Gelllus calls 
him) is by Horace accounted. a noble Geometrican too, Te 
maris & terre numerogue carentis arens Menſorem Archyta. 
Among the ref of his Inventions, Children's Rattles are aſerib- 
ed to him. Ariflothe calls them *Apyore malayy, Polit. 8. 
i, e. Archytas's Rattle. And Dioginianus, the Grammari- 
an, gives the Reaſon of his Invention, "Agyyre. malay in 
Tar, &c. That Archytas's Rattle auf to quiet Children; for he 
ba ving Children, contrived the Ratile, which be gave them to 
prevent their tumbling {NacaMtows] other Things about the 
Heu /e. | | | 
To theſe Contrivances of Archytas, we may add Regiomonta- 
nuss Wooden Eagle, which flew forth of the City, aliſt in the Air, 
met the Emperor a good Way off, coming toward: it, and having 
faluted him, returned again, waiting on him to the City-Gates, 
Alſo his Iron Fly, which at a Feaſt flew forth off bis Hands, and 
taking a Round, returned thither again. ide Hakew:l!l, ubi ſu- 
pra, chap. x. ſect. 1. 1 

As to other Inventions of the Antients, ſuch as of Letters, 
Brick, ard Tiles, and building Houſes, with the Saw, Rules, 
and Plumber, the Lath, Augre, Glue, Cr. alſo the making 
Braſs, Gold, and other Metals; the Uſe of Shields, Swords, 
Bows and Arrows, Boots, and other Inſtruments of War ; the 
Pipe, Harp, and other Muſical Inſtruments ; the building of 
Ships, and Navigation, and many other Things beſides; the 
Iaventers of theſe, (as reported by antient Heathen Author:) 

may 
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cannot the preſent or paſt Age, ſo eminent for 
police Literature,, for Diſcoveries and Improve- 
ments in all curious Arts and Buſineſſes, (perhaps 
beyond any known Age of the World ; why cannot 
it, I ſay) diſcover thoſe hidden Qugſita, which may 
probably be reſerved for the Diſcovery of future 
and leſs learned Generations ? | 

Of theſe Matters, no ſatisfactory Account can 
be given by any mechanical Hypotheſis, or any 
other Way, without taking in the Superintendence 
of the great Creator and Ruler of the World; 
who oftentimes doth manifeſt himſelf in ſome of 
the moſt conſiderable of thoſe Works of Men, by 
ſome remarkable Tranſactions of his Providence, 
or by ſome great Revolution or other happening 
in the World thereupon, Of this I might in- 


may be plenrifully met with in Pliny, Nat. Hit. lib. vii. cap. 
6 


But in this Account of Pliay, we may obſerve whence the 
Antients (even the Romans themſelves in ſome meaſure) had 
their Accounts of theſe Matters, viz. from the fabulous Greets, 
who were fond of aſeribing every Thing to themſelves 'The 
Truth is, (ſaith the moſt ae Biſhop Srilling fleet) there is 
nothing in the World 2 or beneficial to Mankind, but they have 
made a ſhift to find the Author of it among themſelves. If we 
enquire afier the Original of Agriculture, ve are told of Ceres and 
'Friptolemus ; if of Paſturage, we. are told of an Arcadian Pan 
if of Wine, we preſently here of a Liber Pater: if of Iron Inſtru- 
ments, then who but Vulcan; if of Muſick, none like to Apollo. 
If we pro them then with the Hiftery of ather* Nations, they are 
as well provided here ; if we enquire an Account of Europe, Alia, 
or Lybia; for the firſt, aue are told a fine Story of Cadmus's Sifter ; 
for the ſecond, of Prometheus's Mother of that Name; and for the 
third, of a Daughter of Epaphus. And fo the learned Author 

s on with other particular Nations, which they boaſted 
— to be the Founders of, Only the grave Athenians 
thought Scorn to have any Father aſſigned them, their only Ambi- 
tion do, to be accounted Aborigines & genuini Terre. But the 
Ignorance and Vanity of the Greek Hiſtory, that learned Author 
hath ſufficiently refuted. Jide Stilling. Orig. Sacr. part 1, 


book ji. chap. 4. 
| 0: ſtance 
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ſtance in the Invention of Printing (), ſucceeded 
firſt by a Train of Learned Men, and the Re- 
vival of Learning, and ſoon after that by the Re- 
formation, and the much greater Improvements 
of Learning at this Day. But the moſt conſi- 
- derable Inſtance I can give is, the Progreſs of 
Chriſtianity, by means of the civilized Diſpoſition, 
and large Extent of the Roman Empire. The latter 
of which, as it made way for human Power, ſo 
the former made way for our moſt excellent Re- 
ligion into the Minds of Men. And ſo J hope, 
and earneſtly pray, That the Omnipotent and All- 
wiſe Ruler of the World will tranſact the Affairs 

of our moſt holy Religion, ere ic be long, in the 
Heathen World; that the great Improvements 
mad: in the laſt, and preſent Age, in Arts and 
Sciences, in Navigation and Commerce, may be 
a Means to trau dert our Religion, as well as 
Name, through all the Nations of the Earth. For 
we find that our Culture of the more polite and 
curious Sciences, and our great Improvements in 
even the Mechanick Arts, have already made a 
Way for us into ſome of the largeſt and fartheſt 
diſtant Nations of the Earth; particularly into the 

great Empire of China (cc). , 
And now, before I quit this Subje&, I cannot 
but make one Remark, by way of Practical Infe- 
| rence, 


8 
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cb, Whether Printing was invented in 1440, as many im- 
agine, or was ſooner practiſed, in 1430, or 1432, as Mr. 
Ellis Account of the Dutch Inſcription, in Phil. Tran/. No 
286. doth import; it .is however manifeſt, how great an In- 
fluence (as it was natural) this Invention had in the promot- 
ing of Learning ſoon afterwards, mentioned before in Note 
{x). After which followed the Reformation about the Year 


a The Chine/e being much addicted to Judicial Aſtrology, 
gre great Obſervers of * Heavens, and the . in 
» ” . m, 
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rence, from what has been laſt ſaid; and that is, 
Since it appears, that the Souls of Men are or- 
dered, diſpoſed, and actuated by God, even in ſe- 
cular, as well as ſpiritual Chriſtian Acts, a Duty 
ariſeth thence on every Man, to purſue the Ends, 
and anſwer all the Deſigns of the Divine Provi- 
dence, in beſtowing his Gifts and Graces upon 
him. Men are ready to imagine their Wit, Learn- 
ing, Genius, Riches, Authority, and ſuch like, to 
be Works of Nature, Things of Courſe, or owing 
to their own Diligence, Subtilty, or ſome Se- 
condary Cauſes ; that they are Maſters of them, 
and at Liberty to uſe them as they pleaſe, to gra- 
tify their Luſt or Humour, and ſatisfy their de- 
praved Appetites. But it is evident, That theſe 
Things are the Gifts of God, they are ſo many 
Talents entruſted with us by the infinite Lord of 
the World, a Stewardſhip, a Truſt repoſed in us; 
for which we muſt give an Account at the Day 
when our Lord ſhall call; according to the para- 
bolical Repreſentation of this Matter by our Bleſſed 
Saviour, Matt. xxxv. 14. 


ah 
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them. For which Purpoſe they have an Ob/ervatory at Pekin, 
and five Mathematicans appointed to watch every Night; four 
towards the four Quarters of the World, and one towards the 
Zenith, that nothiog may eſcape their Obſervation : Which 
Obſeryations are the next Morning brought to an Office to be 
regiſtered. But notwithſtanding this their Diligence for many 
Ages, and that the Emperor hath kept in his Service above 
100 Perſons, to regulate the Kalendar, yet are they ſuch mean 
Aſtronomers, that they owe the Regulation of their Kalendar, 
the Exactneis in calculating Eclipſes, c. to the Europeans; 
which renders the European Mathematicans ſo acceptable to. 
the Emperor, that Father Verbieſt, and divers others, were not 
only made Principals in the Obſervatory, but put into Places 
of great Truſt in the Empire, and had the greateſt Honours , 
= them at their Deaths, Jide La Comte Mem. of China, 


ru. oc. 
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Our Duty then is not to abuſe theſe Gifts of 


God, not to neglef# the Gift that is in us, not to 


hide our Talent in the Earth , but, as St. Paul ex- 
horteth Timothy, 2 Tim. i. 6. we mult ſtir up the 
Gift of God which is in us, and not let it lie idle, 
concealed or dead; but we muſt araZorupiir 72 xd- 
eich, blow it up, and enkindle it, as the Original 
imports; we muſt improve and employ our Gift 
to the Glory of the Giver; or in that Miniſtra- 
tion, that Uſe and Service of the World, for which 
he gave it. Our Stewardſhip, our Craft, our 
Calling, be it that of Ambaſſadors of Heaven, com- 
mitted to us, as it was to Timothy (dd), by the lay- 
ing on of Hands; or be it the more ſecular Buſineſs 
of the Gentleman, Tradeſman, Mechanick, or only 
Servant; nay, our good Genius, our Propenſity to 
any Good, as ſuppoſe to- Hiſtory, Mathemaricks, 
Bo any, Natural. Philoſophy, Mechanicks, Sc. I 
ſay, all theſe Ocupations, in which the Providence 
of God hath engaged Men, all the Inclinations to 
which his Spirit hath diſpoſed ther, ought to be 
diſcharged with that Diligence, that Care and Fi- 
delity, that our great Lord and Maſter may not 
y to us, as was faid to the unfaithful Steward, 
Lutke xvi. 2. Give an Account of thy Stewardjhip, 
for thou mayeſt be no longer Steward; but that he 
may ſay, as it is in the Parable before- cited, Matth. 
xxv. 21. Well done thou. good and faithful Ser- 
vant, thou haſt been faithful over a few Things, I 
will make thee Ruler over many Things, enter theu 
into the Joy of thy Lord. Since now the Caſe is thus, 
1-t us be perſuaded to follow S:lomon's Advice, Ec- 
cleſ. ix. 10. Whatſoever thy Hand findeth to do, do it 
with ihy Might (ee): Lay hold on every Occaſi- 


— 


(dd) 1 Tim. iv. 14. 2 Tim. i. 6. 
(ce) Biſhop Patrick in loc. 
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< on that preſents itſelf, and improve it with the ut- 
« moſt Diligence; becauſe now is the Time of 
Action, both in the Employments of the Body, 
« and of the Mind; now is the Seaſon of ſtudy- 
ing either Arts and Sciences, or Wiſdom and 
„% Virtue, for which thou wilt have no Opportuni- 
« ties in the Place whither thou art going in the 
« other World. For there is no Work, nor Device, nor 
„ Knowledge, nor Wiſdom in the Grave whither thou 


60 goeſt.“ 
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CHAP..IL 
Of Man's Body, particularly its Poſture. 


AVING thus, as briefly as well I could, ſurvey- 
ed the Soul, let us next take a View of Man: 
Body. Now here we have ſuch a Multiplicity of 
the moſt exquiſite Workmanſhip, and of the! beſt 
Contrivance, that it we ſhould ſtrictly ſurvey the 
Body from Head to Foot, and ſearch only into the 
known Parts, (and many more lie undiſcovered) we 
ſhould find too large and tedious a Taſk to be diſ- 
patched. I ſhall therefore have time only to take 
a tranſient and general kind of View of this admir- 
able Machine, and that ſomewhat briefly too, 
being prevented by others, particularly two exeel- 
lent Authors of our own (a), who have done it on 
the ſame Account as myſelf. And the | 


m___ 
_— 


/a) Mr. Ray, in his Wi/dem of God manifeied in the Works of 
Creation, Part ii. And Dr. Cockburn's Efays on Faith, Part i. 
Effiy. 5. 


I. Thing 


ſpherical, and other round Bodies, he truly enoug 
2 
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I. Thing that preſents itſelf to our View, is the 
Erett Poſture (b) of Man's Body; which is far the 
moſt, if not the only. commodious Poſture for a 
rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent 
uſeful Things, and practiſe curious Arts. For 
without this ere&t Poſture, he could not have 


' readily turned himſelf to every Buſineſs, and on 


every Occaſion. His Hand (c) particularly could 
not 


* —— ———— * — 
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(6b) Ad hanc pro videntiam Nature tam diligentum [of which he 


had been before ſpeaking] tamgue ſolertem adjungi multa poſſunt, 


& quibus intelligatur, quante res hominibus d Deo, quamque exi- 
mie tribute ſunt gui primum cos humo excitatos, cots & ereos 
conflituit, ut Deorum cognitionem, calum intuentes, capere poſſunt. 
Sunt enim & terrd homines non ut incolæ, atque habitatores, ſed quaſi 
JpeAatores ſuperarum rerum, atque celeflium, quarum ſpectaculum 
ad ud genus animantium pertinet, Cic. de Nat. Deor. 
lib. ii. cap. 56. 
(c) Ut autem ſapientiſſimum animalium eff Homo, fic & Manus 
organa ſapienti animali convenientia. Nam enim quia Manus 
hbabuit, propterea eff ſapientiſſimum, ut Anaxagoras dicebat ; ſed 
quia 1 erat, propier hoc Manus habuit, ut rectiſſimꝭ cen- 
fait Arifloteles. Non enim Manus ipſæ hominum artes docuerunt, 
Ratio. Manus autem ip/e ſunt artium organum, c. Galen. 
de Uſ. Part lib. i. cap. 3 After which, 1n the reſt of this firſt 
Pook, and Part of the ſecond, he confiders the Particulars of 
the Hand, in order to enquire as he ſaith, cap. v. Num ram 
emnino Conſtitutionem habeat (manus] guia meliorem alium babere 
mon potuit. | 
Of this Part, (and indeed of the other Parts of human Bo- 
dies) he gives ſo good an Account, that I confeſs I could not 
but admire the Skill of that ingenious and famed Heathen. 
For an Example, (becauſe it is a little out of the Way,) I ſhall 
itch upon his Account of the different Length of the Fingers. 
Rb. i. cap. 24. The Reaſon of this Mechaniſm, he ſaith, is, 
That the Tops of the Fingers may come to an Equality, Cim 
magnas aliguas moles in circuitu comprebendunt, & cùm in ſeipfis 
humidum wel parvum corpus continere conantur. — Apparent very 
in unam circuli circumferentiam convenire Digiti quinque in adlio- 
nibus bujuſmodi maxim? quando exquiſite ſpharicum corpus compre- 
hendant. And this Evenneſs of the Fingers Ends, in graſping 
h ſaith, 
makes 
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not have been in ſo great a Readineſs to execute 
the Commands of the Will, and Dictates of the 
Soul. His Eyes would have been the moſt prone, 
and incommodiouſly ſituated of all Animals; but 
by this Situation, he can caſt his -Eyes upwards, 
downwards, and round about him; he hath a 
glorious Hemiſphere of the Heavens (d), and an 
ample Horizon on Earth (e), to entertain his 


Eye. 
F And 


— — — I — 8 * — *» 


makes the Hold the firmer. And it ſeems a noble and pious 
Deſign he had in fo ſtrictly ſurveying the Parts of Man's Body, 
which take in his own tranſlated Words, Cim multa namgue 
Met apud weteres, tam Medicos, quam Philoſophos de utilitate par- 
ricularum difſenſio (quidam enim corpora noftra nullis gratid, efſe 
faaa exiſtimant, — - was omni no arte; alli autem & icujus gra- 
tia, && artificieſe, —) primum quidem tantæ hujus diſſenſionis aprro- 
pio invenire fludui: deinde werd H unam aliquam univer/alens 
methodum conſlituere, qud fingularum partium corporit, & es- 
rum que illis accidunt utiljtatem invenire poſſemus, Ibid Cap. 
8. 


(4) Pronaque cum ſpectant animalia cetera terram, 
Os Homini ſublime dedit, calumque tweri 
Tufſu, & ecrectes ad fidera tollere wultus. | 
Ovid. Metam, lib. i. car. $4. 


Ce If any ſhould be fo curious, to defire to know how far. 
a Man's Proſpect reacheth, by Means of the Height of his 
Eye, ſuppoſing the Earth was an uninterrupted Globe; the 
Mechod is a common Caſe of right-angled plain Triangles, 
where two Sides, and an oppoſite Angle are given: Thus 
in Fig. 4. AHB is the Surface, or a great Circle of the 
terraqueous Globez C the Center, H C its Semidiameter, 
E the Height of the Eye; and foraſmuch as HE is a Tan- 
gent, therefore the Angle at His a right Angle: So that 
there are given HC 398, 386 Miles, or 21034781 Engliþ 
Feet, (according to Boat II. Chap. ii. Note (a;) CE the 
ſame Length with the Height of the Eye, on the Maſt of a 
Ship, or at only a Man's Height, Cc. added to it; and 
E HC the oppoſite right Angle. By which three Parts gi- 
ven, it is eaſy to find all the other Patts of the Triangle. And 
firſt, The Angle at C, in order to find the Side H E, the 
Proportion is, as the Side CE, to the Angle at H; fo the 
Side HC, to the Angle at E, which being ſubſtracted out af 


* 
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And as this Erection of Man's Body is the moſt 
complete Poſture for him; ſo if we ſurvey the Pro- 
viſion made for it, we find all done with manifeſt 
Deſign, the utmoſt Art and Skill being employed 
therein. To pals by the particular Conformation 
of many of the Parts, the Ligaments and Faſtnings 
to anſwer this Poſture; as the Faſtnings, for In- 


"I 


* — — 


75 gr. the Remainder is the Angle at C. And then, as the 
agle at E, is to its oppoſite Side H C, or elſe as the Angle 
at H is to its oppoſite Side CE; fo the Angle at C. 
to its oppoſite Side E H, the viſible Horizon. Or the La- 
bour may be ſhortened, by adding together the Logarithm 
of the Sum of the two given Sides, and the Logarithm of 
their Difference; the Halt of which two Logarithms, is the 

ithm of the Side required, nearly, For an Example, 
We will take the two Sides in Yards. By reaſon ſcarce any 
Table of Logarithms will ſerve us farther. 'The Semidi- 
ameter of the Earth is 7011594 Yards; the Height of the 
Eye is two Yards more, the Sum of both Sides, is 14024190. 


gar. of which Sum is, - * = ©52,1468468 
Logar. of two Yards (che Difference) is, 0,3010300 


yy——— 


Sum of both Logar, «© = - 5,4478768 


The half Sum, 3 347239384 


is the Logarithm of 5296 Yards = three Miles, which is the 
Length of the Line EH, or Diſtance the Eye can reach at fix 
Feet Height. E 

. This would be the Diſtance, on a perfect Globe, did the vi- 
ſual Rays come to the Eye in a ſtrait Line; but by Means of 
the Rarefractions of the Atmoſphere, diſtant Objects on the 
Horizon, appear higher than really they are, and may be ſeen 
at a greater Diſtance, eſpecially on the Sea; which is a Mat- 
ter of great Uſe, eſpecially to — at Sea the Land, Rocks, 
tc. and it is a great Act of the Divine Providence, in the 
Contrivance and Convenience of the Atmoſphere, which by 
this Means enlargeth the viſible Horizon, and is all one, as if 
the Terraqueous Globe was much larger than really it is. As 
to the Height of the Apparent above the true Level; or, how 
much diſtant Objects are raiſed by the Refractions, the inge - 
nious and accurate Gentlemen of the French Academy Reyal, 
bave given us a Table in their Meaſures of the Barib, Art. 
I2. . N | 


ſtance, 
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ſtance, of the Pericardium to the Diapbragm, (which 
is peculiar to Man (f); I ſay, paſſing by a deal of 
this Nature, manifeſting this Poſture to be an Act 
of Deſign,) let us ſtop a little at the curious Fa- 
brick of the Bones, thoſe Pillars of the Body. 
And how artificially do we find them made, how 
curiouſly placed from the Head tothe Foot! The/er- 
tebræ of the Neck and Back-bone (g), made ſhort 
and complanated and firmly braced with Muſcles 
and Tendons, for eaſy Incurvations of the Body; 
but withal for greater Strength, to ſupport the Bo- 
* own Weight, together with other additional 

eights it may have Occaſion to bear. The Thigh- 
bones and Legs long, and ſtrong, and every Way 
well fitted for the Motion of the Body. The Feet ac- 
commodated with a great Number of Bones, curiouſly 
and firmly tacked together, (to which mult be added 
the Miniſtry of the Muſcles (+), to anſwer all the 

| | Motions 


(f) See Book VI. Chap. 5 Note (g). 
See Book IV. Chap. 8. Nate (c). 

6 The Mechaniſm of the Foot would appear to be 
wonderful, if I ſhould deſcend to a Deſcription of all its 
Parts ; but that would be two long for 'theſe Notes ; there- 
fore a brief Account, (moſt of which I owe to the before- 
commended Mr. Che/e/den,) may ſerve for a Sample: In the 
firſt Place, it is neceſſary the Foot ſhould be concave, to 
enable us to ſtand firm, and that the Nerves and Blood 
Veſſels may be free from Compreſſion, when we ſtand or 
walk. In order herevgto, the long Flexors of the Toes 
croſs one another at the Bottom of the Foot, in the Form of 
a St. Andrew's Croſs, to incline the leſſer Toes towards the 
great One, and the great One towards the leſſer. The port 
Flexors are chiefly concerned in drawing the Toes towards the 
Heel. The tranſver/alis Pedis draws the Outſides of the Foot 
towards each other; and by being inſerted into one of the 
ſeſamoid Bones of the great Toe, diverts the Power of the ab- 
ductor Muſcle, fallly fo called, and makes it become a Flexor. 
And laſtly, The peroneus Longus runs round the outer Ankle, 
and obliquely forwards croſs the Bottom of the Foot, and at 

2 | once 
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Motions of the Legs and Thighs, and at the ſame 
Time to keep the Body upright, and prevent its fal- 
ling, by readily aſſiſting againſt every Vacillation 
thereof, and with eaſy and ready Touches keeping 
the Line of Innexion, and Centre of Gravity, in due 
Place and Poſture (i). | 
And as the Bones are admirably adapted to prop; 
ſo all the Parts of the Body are as incomparably 
placed to poiſe it. Not one Side too heavy for the 
other; but all in nice Æquipoiſe: The Shoulders, 
Arms, and Side æquilibrated on one Part; on the 
other Part of the Viſcera of the Belly counterpoiſed 
with the Weight of the ſcapular Part, and that uſe- 
ful Cuſhion of Fleſh behind, | | 
And laſtly, to all this we may add the wonder- 
ful Concurrence, and Miniſtry, of the | N 
Number and Variety of Muſcles, placed through- 
out the Body for this Service; that they ſhould 
fo readily anſwer to every Poſture, and comply 
with every Motion thereof, without any previous 
Thought or Reflex Act, ſo that as the excellent Bo- 
relli () faith, « Ic is worthy of Admiration, that 
L in ſo great a Variety of Motions, as Running, 
« Leaping, and Dancing, Nature's Laws of Æqua- 
„ libration ſhould always be obſerved; and when 
& negleed, or wilfully tranſgreſſed, that the Body 
« muſt neceſſarily and immediately tumble down. 


* 
— * _ nnn... 


once helps to extend the Tarſus, to conſtrict the Foot, and to 
direct the Power of the other Exten/ors towards the Ball of the 

reat Toe: Hence the Loſs of the great Toe, is more than 
of all the other Toes. See alſo Mr. Cowper's Anat. Tab. 28, 
Oe. 

(i) It is very well worth while to compare here what Borell; 
ſaith, De Meru Animal. Par. i. cap. 18. De flatione Animal. 
Prop. 132, Cc. To which I refer the Reader, it being too 
long to recite here. I 

(4) Borel. ibid. Prop. 142. 


CHAP. 


CHAF. MK 
Of the Figure and Shape of Man's Body. 


HE Figure and Shape of Man's Body, is the 
-$ moſt commodious that could poſſibly be in- 
vented for ſuch an Animal; the moſt agreeable to 
his Motion, to his Labours, and all his Occaſions. 
For had he been a rational Reptile, he could not 
have 'moved from Place to Place faſt enough for his 
Buſineſs, nor indeed have done any almoſt. Had he 
been a rational Quadrupede, among other Things, 
he had loſt the Benefit of his Hands, thoſe noble 
Inſtruments of the moſt uſeful Performances of the 
Body. Had he been made a Bird, belides many 
other great Inconveniencies, thoſe before-mention- 
ed of his Flying would have been ſome. In a Word, 
any other Shape of Body, but that which the All- 
wiſe Creator hath given Man, would have been as 
incommodious, as any Poſture but that of ere&; ic 
would have rendered him more helpleſs, or have 
put it in his Power to have been more pernicious, 
or deprived him of Ten thouſand Benefits, or Plea- 
ſures, or Conveniences, which his preſent Figure 
capacitates him for. 


CHAP. 


CHAP. IV... _- 
Of the Stature and Size of Man's Body. 


As in the Figure, fo in the Stature and Size of 
Man' Body, we have another manifeſt Indi- 
cation of excellent Deſign. Not too Pygmean (a), 
nor too Gigantick (59, either of which Sizes would 
in ſome Particular or other, have been incommo- 
dious to himſelf, or to his Buſineſs, or to the reſt of 
his Fellow Creatures. Too Pygmean would have 
rendered him too puny a Lord of the Creation; too 
impotent, and unfit to manage the inferior Crea- 
tures; would have expoſed him to the Aſſaults of 
the weakeſt Animals, to the ravening 'Appetire of 
voracious Birds, and have put him in the Way, and 
endangered his being trodden in the Dirt by the 
larger Animals. He would have been alſo too weak 
for his Buſineſs, unable to carry-Burdens ; and, in 
2 Word, to tranſact the greater Part of his La- 
bours and Concerns. [05 19 0g 

And on the other hand, had Man's Body been 
made too monſtrouſly ſtrong, too enormouſly Gi- 


- 
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(a) What is here urged about the Size of Man's Body, may 
anſwer one of Lacretius's Reaſons, why Nil ex nibilo gignitur. 
His Argument is. 

Denique cur Hemi nes tantos natura parare 

Non potuit, pedibus gui pontum per wade poſſent 

Tranfire, & magnos manibus divellere monteis ? 
Lucret. lib. 1, carm. 200, 

(6b) Haud facile fit ut quiſquam Jungentes corporis wires, & in- 
genium ſubtitle habeat. Diodor. Sic. lib, xvii, ; 

| gantick 
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gantick (c), it would have rendered him a dange- 
| rous 


4 


ü 


Ce. Although we read of Giants before Noah's Flood, Ger. 
vi. 4. and more plainly afterwards in Numb. xiii. 33. yet 
there is great Reaſon to think the Size of Man was always the 
ſame from the Creation. For as to the Nephilim, or Giants, in 
Gen. vi. the Antients vary about them; ſome taking them for 
great Atheiſts, and Monſters of Impiety, Rapine, Tyranny, and 
all Wickedneſs, as well as of monſtrous Stature, according as 
indeed the Hebrew Signification allows, 

And as for the Nephilim, in Numb. xiii. which were evident- 
ly Men of a Gigantick Size, it muſt be conſidered, that it is 
very probable, the Fears and Diſcontentntents of the Spies 
3 add ſomewhat thereunto. 

But be the Matter as it will, it is very manifeſt, that in both 
theſe Places, Giants are ſpoken of as Rarities and Wonders of 
the Age, not of the common Stature. And ſuch Inſtances we 
have had in all Ages; excepting ſome fabulous Relations; 
ſach as I take to be that of Theutobocebus, who is ſaid to have 
been dug up, Anno 1613, and to have been higher than the 
Trophies, and 26 Feet long ; and no better I ſuppoſe the Gi- 
ants to have been that Ol. Magnus gives an Account of, in his 
5th Book, ſuch as Hartben, and Starchater, among the Men; 
and among the Women, Reperta ef (ſaith he) puella— in capite 
wulnerata, ac mortua, induta chlamyde purpured, longitadinis 
eubitorum 50, latitudinis inter humeros quatuor. Ol. Mag; Hiſt. 
lib. v. cap. 2. | 

But as for the more credible Relations of Goliath, (whoſe 
Height vas 6 Cubits and a Span, 1 Sam. xvii. 4. which, ac- 
cording to the late curious and learned Lord Biſhop of Pererbe- 

b, is ſomewhat above 11 Feet Englib, vid. Biſhop Cum- 
berland of Fewiſh Wrights and Meaſures, of Maximus the Em- 
2 who was 9 Feet high, and others in Auguſfus, and other 

eigns, of about the ſame Height: To which we may add, 
the Dimenſions of a Steleten, dug up lately in the Place of 
a Reman Camp near Sr. Albans, by an Urn, infcribed, Mar- 
cu Antoninus; of which an Account is given by Mr. Cheſelden, 
who judgeth by the Dimenſions of the Boges, that the Per- 
ſon was 8 Feet high. Vid Phile/. Tranf, No. 333. Theſe 
antique Examples and Relations, I ſay, we can match, yea, 
out-do, with modern Examples; of which we have divers in 
J. Ludelph, Comment. in Hift. Zthiop. lib. i. cap. 2. ſect. 22. 
Magus, Conringius, Dr. Hakewill, and others. Which latter 
relates from Nannez, of Porters and Archers belonging to the 
Emperor of China, of 15 Feet high 5 and others from Re 


290 Of Man's Staturr. Book v. 
tous Tyrant in the World, too ſtrong (d), in ſotne 
= | Reſpects, 


of 10 and 12 Feet high, and more. See the learned Author's 
Hpolog. p. 208. | bt 
Theſe indeed exceed what I have ſeen in England ; but in 
1684, I myſelf meaſured an ris Youth, ſaid to be not 19 
Years old, who was 7 Feet near 8 Inches; and in 1697, a Wo- 
man who was 7 Feet 3 Inches in Height! ; | 
But for the ordinary Size of Mankind, in all Probability, it 
was always (as I ſaid) the ſame, as may appear from the Mo- 
numents, Mummies, and other antient Evidences to be ſeen 
at this Day. The moſt antient Monument at this Day, I 
preſume, is that of Cheops, in the firſt and faireſt Pyramid 
of Egypt ; which was, no doubt, made of Capacity every way 
ſufficient to hold the Body of ſo great a Perſon as was in- 
tended to be laid up in it: But this we find, by the nice Mea- 
ſures of our curious Mr. Greaves, hardly to exceed our com- 
mon Coffins. The hollow Part within (faith he) 4s in Length 
only 6,488 Feet, and in _Breadth but 2,218 Feet : the Drpth 
2860 Feet. A narrow. Space, yet large enough te contain a 
moſt potent and dreadful Monarch, being dead ; to whom living, 
all Egypt was too fireight and narrow a Circuit, By theſe Di- 
menus, and by ſuch other Obſervations, ds have been takin by 
me from ſeveral embalmed Bodits in — we may conclude there 
#s no Decay in Nature, (though the Queſtion is as old as Homer, 
bit that the Men of this Age are the ſame Stature they. were near 
3000 Tears ago. Vide Greaves of the Pyram. in 1638, in Ray's 
Collect. of Trab. Tom. i. p. 118. | — 
To this more antient, we may add others of a later Date, Of 
which take theſe, among others, from the, curious and learned 
| Hatewill, The Tombs at P5/a, that are ſome thouſand Years 
old, ate not longer than ours ; ſo is beams in Ma 
| Church; ſo S-bba's in St; Paul's, of the Year 693 ; ſo Ethel 
| Ared's, '&c. Apol. 216; Ce. 20 | 
The ſame Evidence we have alſo from the Armour, Shields, 
9 1 Veſſels; and other Utenfils dug up at this Day. The Braſs 
Helmet dug up at Miuawum, which was: not doubted to have 
| been left there at the Owverthrow of Aſdrubal, will fit one of our 
Men at this Day. * 8 
Nay, beſides all this, probably we have ſome more certain 
Evidence. Auguſtus was 5 Feet 9 Inches high, which was the 
juſt Meaſure of our famous Queen Elizabeth, who exceeded 
his Height 2 Inches, if proper Allowance be made for the Dif- 
| ference between the Romas and our Foot. Vid Hakew. 16. p. 
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Reſpects, even for his own Kind, as well as the 
other Creatures. Locks and Doors might per- 
haps have been made of ſufficient Strength to have 
barricaded our Houſes ; and Walls, and Ramparts 


3 


add ſome Remarks about their unuſual Strength. That of 
Sampſon (who is not ſaid to have exceeded other Men in Sta- 
ture, as he did in Strength) is well known. So of old, Hector, 
Diomedes, Hercules, and Ajax, are famed; and ſince them 
many others; for which I ſhall ſeek no farther than the be- 
fore-commended Hakewil/, who by his great and curious 
Learying, bath often moſt of the Examples that are to be 
met with, on all his Subjects he undertakes, Of the After- 
Ages he names C. Marius, Maximinus, Aurelian, Scander- 
berg, Barden, Tamerlane, Siſta, and Hunniades, Anno 1529, 
Klunher, Provoſt of the great Church at Mi/zia, carried: a 
Pipe of Wine out of the Cellar, and laid it in the Cart. 
Mayolus ſaw one hold a Marble Pillar in his Hand 3 Feet 
long, and 1 Foot diameter, which he toſſed up in the Air, 
and catched again, as if it were a Ball. Another of Mantag, 
and a little Man, named Rodammas, could break a Cable, c. 
Ernando Burg fetched up Stairs an Aſs laden with Wood, and 
throw both into the Fire. At Conflantinople, Anno 1582, one 
lifted a Piece of Wood, that twelve Men could ſcarce raiſe; 
then lying along, he bare a Stone that ten Men could but 
juſt roll to him. C. of Fren/berge, Baron Mindlebeim, could 
raiſe a Man off his Seat, with only his middle Finger 8 ſtop 
an Horſe in his full Career; and ſhove a Cannon out of its 
Place. Cardan ſaw a Man dance with two Men in his Arms, 
two on his Shoulders, and one on his Neck. Patacoue, Cap- 
tain of the Ceſſacii, could tear an Harſe- hoe; (and, if I miſ- 
take not, the ſame is re ported of the preſent Kiog Auguſtus of 
Poland) A Gigantick Woman of the Netherlands could life 
a Barrel of Hamburg Beer. Mr. Carew had a Venant that 
could carry a Butt's Length, 6 Buſhels of Wheaten Meal (of 
' 15 Gallons Meaſure) with the Lubber the Miller, of 24 Years 
of Age, on the Top of it. And J. Roman, of the ſame Coun- 
ty, could carry the Carcaſs of an Ox. Fide Hakewill, 16. p. 
43898. 8 | ” 
fires aliquot moderna memoria tam & mineralibus, giam afiir 
Seut hi & Gothie provinciis adducere congruit, tantd fortituding 
præditos, ut quiſque corum in humeros fſublevatum Equum, wel Be- 
Dem maximum, 1 D rri 600, 800, aut 1000 librar um ( qguale 
& aligue Pulle lrvare pa, ad plura adi portaret. Ol. 


Mag. ubi ſupra. : 
23 U 2 might 
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might perhaps have been made ſtrong enough to 
have fenced our Cities. But theſe Things could 
not have been without a great and inconvenient 


Expence of Room, Materials, and ſuch Neceſſa- 
ries, as ſuch vaſt Structures and Uſes would have 


occaſioned; more perhaps than the World could 


have afforded to all Ages and Places. But let us 
take the Defcant of a good Naturaliſt and Phyſt- 
cian on the Caſe (e). Had Man been a Dwarf, 
&« ({aid he) he had ſcarce been a reaſonable Crea- 
ture: For he muſt then have had a Jolt Head; 
« fo there would not have been Body and Blood 
« enough to ſupply his Brain with Spirits; or he 


<< muſt have had a ſmall Head, anſwerable to his 
«© Body, and ſo there would not have been Brain 
«6 3 for his Buſineſs.— Or had the Species of 


« Mankind been Gigantick, he could not have 
« been ſo commodiouſly ſupplied with Food: For 
there would not have been Fleſh enough of the 


„ beſt edible Beaſts, to ferve his Turn. And if 


«© Beaſts had been made anſwerably bigger, there 


„would not have been Graſs enough. And ſo he 


goeth on. And a little after, © There would not 
have been the ſame Uſe and Diſcovery of his 
« Reaſon; in that he would have done many 


„Things by mere Strength, for which he is now 


« put to invent innumerable Engines —Neither 
could he have uſed an Horſe, nor divers other 
Creatures. But being of a middle Bulk, he is 
fitted to en and uſe them all. For (ſaith 
« he) no other Cauſe can be aſſigned, why a Man 


<< was not made five or ten times bigger, but his 


Relation to the reſt of the Univerſe.” Thus far 


our curious Author. 


— _ 7 


— * 


(e) Grew's Cojmel, Sacr. B. 1. Ch. 5. Jad. 25. 


| Ft "CHAP, 


S 
Of the Structure of the Parts of Man's Body. 


AVING thus taken a View of the Poſture, 
| Shape, and Size of Man's Body, let us in 
this Chapter ſurvey the Structure of its Parts. 
But here we have ſo large a Proſpect, that it 
would be endleſs to proceed upon Particulars. It 
muſt ſuffice therefore to take Notice, in general 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceſſary Ap- 
paratus, (or in other Words) no Signs of Chance (a); 
but every Thing curious, orderly, and performed 
in the ſnorteſt and beſt Method, and adapted to 
the moſt compendious Uſe. What one Part is 
there throughout the whole Body, but what is 
compoſed of the fitteſt Matter for that Part; 
made of the moſt proper Strength and Texture; 
ſhaped in the compleateſt Form; and, in a Word, 


_ — 
* —_ 


— — 


{a) It is manifeſtly an Argument of Deſign, That in the Bo- 
dies of different Animals, there is an Agreement of the Parts, 
fo far as the Occaſions and Offices agree ; but a Difference of 
thoſe, where there is a Difference of theſe. In an Human 
Body are many Parts agreeing with thoſe of a Dog, for Inſtance; 
but in his Forehead, Fingers, Hand, Inſtruments of Speech, 
and many other Parts, there are Muſcles, and other Members, 
which are not in a Dog. And ſo contrariwiſe in a Dog, 
which is not in a Man. If the Reader is minded to 2 

what particular Muſcles are in a Man, that are not in a Dog ; / 
or in a Dog, that are not in an Human Body, let him con- 
ſult the curious and accurate Anatomiſt, Dr. Deuglaſe's Myogr. 


compar, | 
1 U 3 aecoutered 


— 
* 9 4 
* * 


pra, lib. ix. cap. 5, 


- x = * % 0 
i 
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accoutered with every Thing neceſſary for its Mo- 
tion, Office, Nouriſhment, Guard, and what not! 
What ſo commodious a Structure and Texture 
could have been given to the Bones, for Inſtance, 
to make them firm and ſtrong, and withal light, 
as that which every Bone in the Body hath ? Who 
could have ſhaped them ſo nicely to every Uſe, 
and adapred them to every Part, made them of 
ſuch juſt Lengths, given them ſuch due Sizes and 
Shapes, channelled, hollowed, headed, lubricated, 
and every other Thing miniſtring, -in the beſt and 
moſt compendious Manner to their ſeveral Places 
and Uſes? What a glorious Collection and Combi- 
nation have we alſo of the moſt exquiſite Workman- 
ſhip and Contrivance in the Eye, in the Ear, in the 
Hand (5), in the Foot (c), in the Lungs, and o- 
ther Parts already mentioned ? What an Abridg- 
mentof Art, what a Variety of Uſes (d) hath Nature 


d 1 2 ” 8 Sette. ttt. * 
— — — — 


(b) Galen having deſcribed the Muſcles, Tendons, and 
other Parts of the Fingers, and their Motions, cries out, Con- 
faera igitur etiam hit mirabilem CrREATOR1S /apientiam! De 
UC. Part. lib. i. cap. 18, 

e And not only in the Hand, but in his Account of the 
Foot (lib. iii.) he — takes Notice of what he calls, 4-- 
tem, Providentiam & Sapientiam Conaiteris, As cap. xiii. An 
igitur non æguum eft bie quogue admirari Providentiam Conditoris, 
qui ad utrumgut uſutn, fi cert? contrarium, txatt comvenien- 


tes & ronſentientes invicem fabricatus eft lotius membri [tibiz] 


particulas? And at the End of the Chap. Sud | omnia que 
ip/arum ſunt partium mente immutaverimus, neque inventrimus 
poſiticnem aliam meliorem ed quam nunc /ortita ſunt, neque figuram, 
negue magnitudiner, neque connexionem, negue (ut paucis omnia 
completiar) aliud quidquam torum, que corporibus neceſſarid in- 
funt, perfeAiſſimam pronunciare eportet, & undique rectè conſtitu- 
ram praſentem jus conſtructionem. The like alſo concludes, chap. 


” d) At enim Opificis indufrii maximum eff inticium (quamad- 
mod um ant? ſæpenumerò jam aiximus iis que ad alium uſum furrunt 
comparala, ad alias queque utilitates abuti, neue laborare ut fin- 

ulis wtilitatibus fingulas faciat proprias particulas, Galen ubi 


laid 
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laid upon that one Member the Tongue, the grand 
_ Inſtrument of Taſte, the faithful Judge, the Centi- 
nel, the Watchman of all our Nouriſhment, the art- 
ful Modulator of our Voice, the neceſſary Servant 
of Maſtication, Swallowing, Sucking, and a great 
deal beſides? But I muſt deſiſt from proceeding 
upon Particulars, finding I am fallen upon what I 
propoſed to avoid. 
And therefore, for a Cloſe of this Chapter, I 

ſhall only add Part of a Letter I received from the 
before commended very curious and ingenious Phy- 
ſician Dr. Tancred Robinſon : What (faith he) can 
Poſſibly be better contrived for animal Motion and Life, 
than the quick Circulation of the Blood and Fluids, 
which run out of Sight in capiliary Veſſels, and very 
minute Dufts, without Impediment, (except in ſome 
Diſeaſes, ) being all directed to their peculiar Glands and 
Channels, for the different Secretion, ſenſible and inſen- 
fible ; whereof the laſt is far the greateſt in Quantity 
and Effects, as to Health and Sickneſs, acute Diſtem- 
pers frequently ariſing from a Diminution of Tranſpira- 
tion, through the cutaneous'Chimn'ys, and ſome chroni- 
cal Ones, — an Augmentation : Whereas, Obſtruc- 
tions in the Liver, Pancregs, and other Glands, may 
only cauſe a Schirrus, a Jaundice, an Ague, a Dropſy, 
or other ſlow Diſeaſes. So an Increaſe of that Secreti- 
on may accompany the general Colliquations, as in 
Fluxes, beftick Sweats and Goughs, Diabetes, and o- 
ther Conſu nptions. What a mighty Contrivance is there 
to preſerve theſe due Seere:ians from the Blood, (on 
which Life ſo much depends, by frequent Attritions, 
and Communications of the Fluids in their Paſſage 
through the Heart, the Lungs, and the whole Sy/t-m of 
the Muſcles? What Maæanders and Contortions of Veſ- 
ſels, in th: Organs of Separation? And, What a Con- 
courſe of Elaſtick Bodies from the Air, to ſupply the 
Springs, and continual Motion of ſome Parts, not only 
in Sleep, and Ri; but in long violent Exerciſes of the 
| 94 Muſcles ? 
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Muſcles? Whoſe Force drive the Fluids round in a won- 


. derful rapid Circulation through the minuteſt Tubes, 


aſſiſted by the conſtant Pabulum of the Atmoſphere, and 
their own Elaſtick Fibres, which impreſs that Velocity 
on the Fluids. 

Now 1 have mentioned ſome Uſe of the Air, in car- 
rying on ſeveral Functions in animal Bodies; I may add 
the Share it hath in all the Digeſtions of the ſolid and 
fluid Parts. For when this Glen of Air comes, by Di- 
vine Permittance, to be corrupted with poiſonous, acri- 
monious Steams, euher from the Earth, from Merchan- 
diſe, or infected Bodies, what Havock is made in all the 
Operations of living Creatures? The Parts gangrene, 
and mortiſy under Carbuncles, and other Tokens : In- 
dred the whole Animal Oeconomy is ruined ;, of ſuch Im- 

tance is the Air to all the Parts of it. Thus my 

arned F "_ 


CHAP: 


CHAP. VI. 
Of the Placing the Parts of Man's Body. 


N this Chapter 1 propoſe to conſider the Lodg- 
ment of the curious Parts of Man's Body, 
which is no leſs admirable than the Parts them- 
ſelves, all ſet in the moſt convenient Places of the 
Body, to miniſter to their own ſeveral Uſes and 
Purpoſes, and aſſiſt, and mutually to help one ano- 
ther. Where could thoſe faithful Watchmen the 
Eye, the Ear, the Tongue, be ſo commodiouſly 
placed, as in the upper Part of the Building ? 
Where could we, throughout the Body, find fo 
proper a Part to lodge four of the five Senſes, as 
in the Head (a), near the Brain (4), the common 


Senſory, a Place well guarded, and of little other 


Uſe than to be a Seat to thoſe Senſes * And, How 
could we lodge the fifth Senſe, that of Touching, 
otherwiſe (c), than to diſperſe it to all Parts of the 


— 


(a) Senſus, interpretes ac nuntii rerum, in capite, tanquam in 
arce, mirifict ad uſus neceſſarios & facti, & collocati ſunt. Nam 
oculi tanguam ſpeculatores, altiſſimum locum obtinent ; ex quo plu- 
rima ee fungantur ſuo munere. Et aures cum ſonum re- 
cipere debeant, qui naturd in ſublime fertur ; red in illis corporum 
partibus collocate ſunt. Cicer. de Nat. Deor. lib. ii. cap. 56. 
ubi plura de czteris Senfibus. x | : 

<) Galen well obſerves, That the Nerves miniſtring to Mo- 

tion, are hard and firm, to be leſs ſubje& to Injury ; but thoſe 
miniſtring to Senſe, are ſoft and tender; and that for this Rea- 
ſon it is, that four of the five Senſes are lodged fo near the 
Brain, viz. partly to partake of the Brain's Softneſs and Ten- 
derneſs, and partly for the Sake of the ſtrong Guard of the 
Skull. Vid. Gal. de U/. Part. lib. viii. chap. 5, 6. 

e See Book IV. Chap. 6. Note Ce. 


28. Body? _ 
4 0 = . — 
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Body? Where could we plant the Hand (d), but 
juſt where it is, to be ready at every Turn, on all 
Occaſions of Help and Defence, of Motion, Ac- 
tion, and every of its uſeful Services? Where could 
we ſet the Legs and Feet, but where they are, to 
bear up, and handſomely to carry about the Body? 
Where could we lodge the Heart, to labour about 
the whole Maſs of Blood, but in, or near the Cen- 
tre of the Body (e)? Where could we find Room 
for that noble Engine to play freely in? Where 
could we ſo well guard it againſt external Harms, 
as it is in that very Place in which it is lodged and 
ſecured? Where could we more commodiouſly 
place, than in the Thorax and Belly, the uſeful 
Viſcera of thoſe Parts, ſo as not to ſwag, and jog, 
and over-ſet the Body, and yet to miniſter fo har- 
moniouſly, as they do, to all the ſeveral Uſes of 
Concoction, Sanguification, the Separation of vari- 
ous Ferments from the Blood, for the great Uſes 
of Nature, and to make Diſcharges of what is uſe- 
leſs, or would be burthenſome or pernicious to the 
Body (/)? How could we Jn the curious and 
great Variety of Bones, and of Muſcles, of all Sorts 
and Sizes, neceſſary, as I have ſaid, to the Support, 
and every Motion of the Body ? Where could we 
lodge all the Arteries and Veins, to convey Nouriſh- 
ment; and the Nerves, Senſation throughout the 
Body? Where, I ſay, could we lodge all theſe Imple- 
ments of the Body, to perform their ſeveral Offi- 
ces? How could we ſecure and guard them ſo well, 


— _ — 4 —— —— = 


u 2uam werd aptas, quamgue multarum artium minifiras Ma- 
rus natura homini deit? The particulars of which, enumerated 
by him, ſee in Cic. ubi ſupra, cap. 60. | 

(e) See Book VI. Chap. 5. | 

Ut in edificiis Arcbitecti avertunt ab oculis & naribus domi- 
norum ca, que profiuentia neceſſarid tetri ent aliquid habitura ; 
fic natura res ſim le ¶ il. excrementa) — amanda vit & ſenſibus. 
Cicer. de Nat. Deor, lib. Ii. cap. 56. | . 

21 as 


Cuae. VI. Parts of Man's Body. 299 


as in the very Places, and in the ſelf- ſame Manner 
in which they are already placed in the Body? And 
| laſtly, ro name no more, What Covering, what 
Fence could we find out for the whole Body, better 
than that of Nature's own providing, the Skin ? 
(g) How could we ſhape it to, or brace it about 
every Part better, either for Convenience or Orna- 
ment? What better Texture could we giye it. 
which although leſs obdurate and firm, than that of 
ſome other Animals; yet is ſo much the more ſen- 
ſible of every Touch, and more compliant with 
every Motion? And being eaſily defenſible by the 
Power of Man's Reaſon and Art, is therefore much 
the propereſt Tegument for a reaſonable Creature. 


at. t.. 4 1 . 88 n * a 
by 


CC ———— 


{g) Compare here Galen's Obſervations de U/. Part. lib. xi. 
rap. os Alſo lib. ii. cap. 6. See alſo Cowper. Anat. where 
in Tab. 4. are very elegant Cats of the Skin in divers Parts of 
the Body, drawn from microſcopical Views ; as alſo of the | 
7. Pyramidales, the ſudoriferous Glands and Veſſels, the Hair, 


a 
* 
0X 
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R 
Of the Provifion in Man's Body againſt Evils, 


FT AVING taken a tranſient View of the Struc- 
ture, and Lodgment of the Parts of human 
Bodies; let us next conſider the admirable Proviſion 
that is made throughout Man's Body, to ſtave off 
Evils, and to diſcharge (a) them when befallen. 
For the Prevention of Evils, we may take the In- 
ſtances already given, of the Situation of thoſe 
faithful Sentinels, the Eye, the Ear, and Tongue, 
in the ſuperior Part of the Body, the better to de- 
ſcry Dangers at a Diſtance, and to call out preſently 


for Help. And how well ſituated is the Hand to be 


a ſure and ready Guard to the Body, as well as the 
faithful Performer of moſt of its Services ? The 


Brain, the Nerves, the Arteries, the Heart (4), the 


2 — Ig 


{a One of Nature's moſt conſtant Methods here, is by the 
Glands, and the Secretions made by them; the Particulars of 
which being too long for theſe Notes, I ſhall refer to the modern 
Anatomiſts, who have written on theſe Subjects; and indeed 
who are the only Men that have done it tolerably : Particular- 
ly, our learned Doctors Cockburn, Keil, Morland, and others 
at Home and Abroad: An Abridgment of whoſe Opinions and 
Obſervations, for the Reader's Eaſe, may be met with in Dr. 
Harrit's Lex. Tech. Vol. ii. under the Words Glands, and Ani- 
mal Secretion. 

(6) In Man, and moſt other Animals, the Heart hath the 
Guard, of Bones; but in the Lamprey, which hath no Bones, 
(no not ſo much as a Back-bone,) the Heart is very firange 


** 


| feeured, and lies immur d, or capſulated in a Cartilage, or gri//y 


Subſtance, which includes the Heart, and its Auricle, as the Skull 
— doth the Brain in other Animals, Power's Microf. Obſ. 22. 


5 | Lungs ; 


9 * 
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Lungs; and, in a Word, all the principal Parts, 
how well are they barricaded, either with ſtrong 
Bones, or deep Lodgments in the Fleſh, or ſome 
ſach the wiſeſt and fitteſt Method, moſt agreeable to 
the Office and Action of the Parts ? Beſides which, 


for greater Precaution, and a farther Security, what 


an incomparable Proviſion hath the infinite Contri- 
ver of Man's Body made for the Loſs of, or any 
Defect in, ſome of the Parts we can leaſt ſpare, by 


doubling them? By giving us two Eyes, two Ears, 


two Hands, two Kidneys, ewo Lobes of the Lungs, 
Pairs of the Nerves, and many Ramifications of 
the Arteries and Vein in the fleſhy Parts, that 
there may not be a Defect of Nouriſhment of the 
Parts in Caſes of Amputation, or Wounds, or 
Ruptures of any of the Veſſels. 

nd as Man's Body is admirably contrived, and 
made to prevent Evils; ſo no leſs Art and Caution 
hath been uſed to get rid of them, when they do 


happen. When by any Misfortune, Wounds or - 


Hurts do befal; or, when by our own wicked 
Fooleries and Vices, we pull down Diſeaſes: and 
Miſchiefs upon ourſelves, what Emunctories (c), 
what admirable Paſſages (4), are diſperſed through- 

| out 


—— 


(, Here [from the Puſtules be obſerved in Monomotapa] 
were Grounds to admire the Contrivance of our Blood, which on 
forme Occaſions, fo ſoon as any Thing deſtrudtive to the Conſtitution 
of it, comes into it, immediately by an Intefline Commotion, endea- 
woureth to thruſt it forth, and is not only freed from the new Gueſt ; 
but ſometimes what "likewiſe may have lain lurking therein — fer 
a great while. And from hence it comes to paſi, That moſt Part 
of Medicines, when duly adminiſtred, are not only ſent out of the 


Body themſelves ; but likewiſe great Quantities of morbifick Mat- 


ter: Ar in Salivation, &c. Dr. Sloant's Voy.-to Jamaica, p. 


26. 

Fa) Val/alva diſcovered ſome Paſſages into the Region of 
the Ear-drum, of mighty Uſe (among others,) to make Diſ- 
2 of Bruiſes, Impoſthumes, or any purulent, or morbi- 
kick Matter from the Brain, and Parts of the Head. Of * 


6 *. 
_- 
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out the Body; what incomparable Methods doth 
Nature take (e) ; what vigorous Efforts is ſhe ena- 


be gives two Examples: One a Perſon, who from a' Blow on 
is Head, had diſmal Pains therein, grew ſpeechleſs, and lay 
under an abſolute Suppreſſion and Decay of his Strength; but 
found certain Relief, whenever he had a Flux of Blaod, or 
purulent Matter out of his Ear; which after bis Death Yal/ale 
va diſcovered, was through thoſe * ＋ 2 Axe 
* "Phe other was an Apople#ical Caſe; wherein he found a 
Quantity of extrax aſated Blood, making Way from the Ventri - 
des of the Brain, though thoſe ſame P 8: Valſal, dr 4urg 
Gum, cap. ii. ſect. 14. and cap. u, ſec. 9. n 
e Hippocrates LW. de Alimentis,' takes Notice of the Saga- 
ety of Nature, in finding out Methods and Paſſages. for the 
uchargiag Things offenſive to the Body, of which the late 
learned and ingenious Biſhop of Clagher, in Ireland, ( Beli) 
gave this remarkable Inſtarce, to my very curious and jnge- 
nious Neighbour and Friend, D' iet Barret, Eſq; wiz. Fhat 
in the Plague-Year, a Gentleman at the Univerſity had a 
large Plague-Sare gathered under his Arm, which, when they 
expected it would have broken, , diſcharged itle/f by a more 
an ordinary large and feetid Stool; the Sore having no other 
Vent for it, and immediately becoming found and well there- 
anno an >w ., Neige 
. Like to hich, is the Story of 7%. Laxonius, of a Soldier of 
thirty-five Years of Age, who bad a Swelling in his right Hip, 
accompanied wich great Pain, &c. By the Uſe of emollient 
"Medicines, having ripened the Sore, the Surgeon intended 
che next Day to.have opened it; but about Midoight, the Pa- 
tient having great Provocations to Stool, diſburthened himſelf 
three Times; immediately upon which, both the Tumour and 
Pain ceaſed, and thereby diſappointed the Surgeon's Imtenti- 
ons. Ephem. Germ. Anno 1690. O5/. 49. More ſuch Joſtan- 
ces we und of Mr. Tonges, in Philaſepb. Tran/. No 323. Bout 
indeed there are ſo many Examples of this Nature in our Pbila- 
Jeph. Tranſ. in Efhem. German. Tho. Bartboline, N hadius, 
Sennertus, Hildanus, Efc. that it would be endleſs to recaunt 
them. Some have fwallowed Knives, Bodkins, Needles and 
Pins, Bullets, Pebbles, and tweoty other ſach Things-as could 
not find a Pafſage the ordinary Way, but have met with an 
Exit. through the Bladder, or ſome other Way of Nature's own 
providing. But paſſing over many Particulars, I ſhall only 
ive one Inſtance more, becauſe it may be a good Caution 
Jo ſome Perſons, that theſe Papers may probably fall into the 
Hands of; and that is, the Danger of ſwallowing Plumb-fones, 


une. 
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bled to make, to diſcharge the peccant Humours, 
to correct the morbifick Matter; and, in a Word, 
to ſer all Things right again? But here we had heſt 
take the Advice of a learned Phyſican in the Cafe : 
„The Body (faith he) is fo contrived, as to be 
« well enough ſecured againſt the Mutations in the 
«Air, and the leſſer Errors we daily run upon; 
« did we not in the Exceſſes of Eating, Drinking, 
Thinking, Loving, Hating, or ſome other Folly 
« let in the Enemy, or lay violent Hands upon our 
« ſelves. Nor is the Body fitted only to prevent, 
« but alſo to cure, or mitigate Diſeaſes, when by 
« theſe Follies brought upon us. In moſt Wounds, 
« if kept clean and from the Air,—the Fleſh will 
« glew together with its own native Balm. Bro- 
« ken Bones are cemented with the Callus, which 
e themſelves help to make.” And ſo he goes on 
with ample Inſtances in this Matter, too many to 
be here ſpecified (f). Among which he inſtanceth 
in the Diſtempers of our Bodies, ſhewing, That 
even many of them are highly ſerviceable to the 
pee r of malignant Humours, and preventing 
greater Evils. & 
And no leſs kind than admirable is this Con- 
trivance of Man's Body, that even its Diſtempers 
ſhould many Times be its Cure (g); that when the 


Enemy 


— , 


— * a 


— — * 2 — 


Prune-flones, c. Sir Francis Butler's Lady had many Prune- 
ones that made way through an Abſceſs near her Navel. 
Philoſoph. Tranſ. N 265, where are other ſuch like Exam- 
ples. - More alſo may be found in Ne 282, 304, Sc. And 
at this Day, a young Man, living not far off me, laboureth 
under very troubleſome and dangerous Symptoms, from the 
Stones of Sees and Bullace, which he ſwallowed eight or ten 
Years ago. * 
(f) Grew's Co/mol. ſect. 28, 29. 

(2) Ner are Diſeaſes themſelves uſeleſs : For the Blood in a Fe- 
wer, if wall governed, like Wine upon the Fret, diſchargeth it/elf 
of all beterogentous Mixtures; and Nature, the Diſeaſe, and Remus 

Y ” dies, 


- 
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Knemy lies lurking within to deſtroy us, there 
ſhould be ſuch a Reluctancy, and all Nature exci- 
red with its utmoſt Vigour to expel him thence. 
To which Purpoſe, even Pain itſelf is of great and 
excellent Uſe, not only in giving us Notice of the 
Preſence of the Enemy, but by exciting us to uſe 
eur utmoſt Diligence and Skill to root out ſo trou- 
bleſome and deſtructive a Companion, 


dies, clean all the Rooms of the Houſe 3 whereby that which threat- 
ens Death, tends, in Concluſion, to the prolonging of Life. Grew, 


ubi ſupr. ſect. 5 2. 


And as Diſeaſes miniſter ſometimes to Health: fo to other 
Uſes in the Body, ſuch as quickning the Senſes: Of 
which take theſe Inſtances relating to the Hearing and Sight. 
A very ingenious Phyſician falling into an old Kind of Fever, 
bad his Senſe of Hearing thereby made /o very nice and tender, that 
be very plainly beard ſoft Whiſpers, that were made at a confide- 


 rable Diſtance off, and <which were not in the leaſt perceived by 


the By-flanders, nor would bare been by bim before his Sickneſs. _ 
A Gentleman of eminent Parts and Note, during a Diftemper he 
had in his Eyes, had bis Organs of Sight brought to be ſo tender, 
that both his Friends, and himſelf have ofſured me, That when be 
ewaked in the Night, be could for a while plainly ſee and diſtinguiſh 
Colours, as well as other Objeds, diſcernable 1 the Eye, . as was 
more than once tried. Boyl. deter. Nat. of Effluv. chap, iv. 
Daniel Fraſer — continued Deaf and Dumb from his Birth, till 
the 19th Year of bis _ After his Recovery from a Fever, be 
perceived a Motion in his Brain, which wwas very untafy to him; 
and afterwards he began to hear, and in Proceſs of Time, to under- 
fand Speech, &c. Vid. Philoſ. Tranf. Ne 312. wo 
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| CHAP, VIIL 
Of the Conſent between the Parts of Man's Body. 


T is an admirable Proviſion the merciful Crea- 
tor hath made for the Good of Man's Body, by 
the Conſent and Harmony between rhe Parts there- 

of: Of which let us take St. Paul's Deſcription, 
in 1 Cor. xii. 8. But now hath God ſet the Members, 
every one of them in the Body, as it hath pleaſed him. 

And ver. 21. The Eye cannot ſay unto the Hand, I 

have no need of thee : Nor, again, the Head to the Feet, 

T have no need of you. But ſuch is the Conſent of all 
the Parts, or, as the Apoſtle wordeth it, God hath 

' fo tempered the Body together, that the Members ſhould 
have the ſame Care one for another, ver 25. So that 

whether ene Member ſuffer, all the Members ſuffer with 

it; or one Member be honoured, (or affected with any 

Good,) all the Members rejoice [and ſympathize] 

with it, ver. 26. 

This mutual Accord, Conſent, and Sympathy of 
the Members, there is no Reaſon to doubt (a), is 
made by the Commerce of the Nerves (4), and 


— — 


{a) See Book IV. Chap. 8. 

(6) ent 5: ta ip Naturæ in Nervorum diftributione fue 
runt, 1. Ut i inſtrumentis Senſum impertiret. 2. Ut ma- 
roriis Motum. 3. Ut omnibus aliis | partibus] daret ut que , do- 
lorem adferrent, dignoſcerent, And afterwards, Si quis in dif- 
. ſefionibus ſpectavit, confideravitque juſtine, an ſecus — Ner- 
vos non eadem menſurd omnibus partibus diſtribuerit, ſed alits gui- 
dem liberaliùt, aliis verò parciis, eadem cum Hippocrate, welit no- 
lit, de Naturd omnino pronunciabit, quod ea ſcilicet ſagax, juſfta, 
ertificio/a, animaliumgue provida eff. Galen de Uſu Part. Iib. 
v. Cap. 9. | 


X their 
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their artificial Poſitions, and curious Ramificati- 
ons throughout the whole Body, which is admira- 
ble and incomparable, and a r deſerve a Place 
in this Survey, as greatly, and maniteſtly ſetting 
forth the Wiſdom and Benignity of the great Cre- 
ator ; but that to give a Deſcription thereof from 
the Origin of the Nerves, in the Brain, the Cere- 
bellum and Spine, and fo through every Part of 
the Rody, would be tedious, and intrench too 
much upon the Anatomiſt's Province: And there- 
fore one Inſtance ſhall ſuffice for a Sample of the 
Whole; and that ſhall be, (what was promiſed 
before) (c), the great Sympathy occaſioned by the 
Fifth Pair of Nerves; which I chuſe to inſtance 
in, rather than the Par Vagum, or any other of 
the Nerves; becauſe although we may have leſs Va- 
riety of noble Contrivance and Art, than in that 
Pair; yer we ſhall find enough for our Purpoſe, 
and which may be diſpatched in fewer Words. 
Now this 55 Conjugation of Nerves is branched 
ro the Ball, the Muſcles, and Glands of the Eye; 
to the Ear; to the Jaws, the Gums, and Teeth; 
to the Muſcles of the Lips (d); to the Tonſils, 
the Palate, the Tongue, and the Parts of the 
Mouth; to the Præcordia alſo, in ſome Meaſure, 
by inoſculating with one of its Nerves; and laſtly, 
to the Muſcles of the Face, particularly the Checks, 
whoſe ſanguiferous Veſſels it twiſts about. 


(c) Book IV. Chap. 5. | ; 
(4) Dr. Willis gives the Reaſon, Cur mutua Amaſiorum oſcula 
labiis impreſſa, tum præcordia, tum genitalia afficiendo, amorem 
ac libidinem tam facile irritant, to be from the Conſent of 
thoſe Parts, by the Branches of this fifth Pair. Nerv. Di/cr. 
cup. 22+ | 
And Dr. Sachs judges it to be from the Conſent of the La- 
bia Oris cum Labiis Uteri, that in April 1669, a certain breed- 
ing Lady, being 1 with ſceing one that had ſcabby 
Lips, which they told her were occaſioned by a peſtilential Fe- 
ver, had ſuch like Puſtules break out in the Labia Uteri, Epbem. 
| Germ. T. i. OC/. 20. | 


From 


* 
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From hence it comes to paſs, that there is a 
eu Conſent and Sympathy (e) between theſe 

arts; fo that a guſtable Thing ſeen or ſmelt ex- 
cites the Appetice, and affects the Glands and 
Parts of the Mouth; that a Thing ſeen or heard, 
that is ſhameful, affects the Cheeks with modeſt 
Bluſhes ; bur, on the contrary, if it pleaſes and 
tickles the Fancy, that it affects the Præcordia, 
and Muſcles of the Mouth and Face with Laugh- 
ter; but a Thing cauſing Sadneſs and Melanchaly, 
doth accordingly exert itſelf upon” the Præcordia, 
and demonſtrate itſelf by cauſing the Glands of 
the Eyes to emit Tears (f), and the Muſcles of 
the Face to put on the ſorrowful Aſpect of Cry- 
ing. Hence alſo that torvous ſour Look produced 
by Anger and Hatred: And that gay and pleaſing 
Countenance accompanying Love and Hope. And 
in ſhort, it is by Means of this Communication of 
the Nerves, that whatever affects the Soul is de- 
monſtrated, (whether we will or no,) by a conſen- 
tanedus Diſpoſition of the Præcordia within, and a 
ſuitable Configuration of the Muſcles and Parts of 
the Face without. And an admirable Contrivance 
of the great Gop of Nature this is; That as a 
Face is given to Man, and as Pliny faith (g), to 
Man alone of all Creatures; ſo it ſhould. be, (as 
he obſerves,) the Index of Sorrow and Chearfulneſs, 
of Compaſſion and Severity. In its aſcending Part is the 
Brow, and therein a Part of the Mind too. Therewith 
we deny, therewith we conſent. With this it is we ſhew 


— 


(+) Conſult Willis abt jupri. 
Tears ſerve not only to moiſten the Eye, to clean and 
| brighten the Cornea, and to expreſs our Grief; but alſo to alle- 
viate it, according to that of Ce to Andromache, in Sentca's 
Trat, ver. 762. | 

Tempus moramgue dabimut, arbitrio tuo 

Implere lacrymis : Fletus erumnas læ vat. 

{e) Pu. Nat. Hiſt. lib. xi. cap. 37. , VE 
| X 2 var 
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cur Pride, which bath its Source in another Place; but 
here its Scat: lu the Heart it hath its Birth; but here 
it abides and dwells; and that becauſe it could find no 
other Part throughout the Body higher, or mere craggy 
(hb), where it might reſide alone. 

Thus I have diſpatched what I ſhall remark con- 
cerning the Soul and Body of Man. There are 
divers other Things, which well deſerve a Place in 
this Survey; and theſe that I have taken Notice 
of, deſerved to have been enlarged upon: But 
what hath been faid, may ſuffice for a Taſte and 
Sample of this admirable Piece of God's Handy- 
work; at leaſt ſerve as a Supplement to what others 
have ſaid before me. For which Reaſon I have en- 
deavoured to fay as little wittingly as I could, of 
what they have taken Notice of, except where the 
Thread of my Diſcourſe laid a Neceflity upon me. 


(h) Nibil altius fimul abruptiuſque invenit. 


CHAP. 1x, 


Of the Variety of Mens Faces, Voices, and 
Hand-Mriting. 


| ERE I would have put an End to my Ob- 
H ſervations relating to Man; but that there 
are three Things ſo expreſly declaring the Divine 
Management and Concurrence, that I ſhall juſt 
mention them, although taken Notice of more 
amply by others; and that is, The great Varie- 
ty throughout the World, of Men's Faces (a), 

Voices, 


r _— 


(a) If the Reader hath a Mind to ſee Examples of Men's 
Likeneſs, he may conſult Valer. Maximus, lib. ix. cap 14. 
Fi . Concerning 
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Voices (5), and Hand-Writing, Had Man's Bo- 
dy been made according to any of the atheiſtical 
Schemes, or any other Method than that of the 
infinite Lord of the World, this wiſe Variety 
would never have been: But Men's Faces would 


have been calt in the ſame, or not a very different” 


Mould; their Organs of Speech would have ſound- 


ed the fame, or not fo great a Variety of Notes; 


and the ſame Structure of Muſcles and Nerves, 


would have given the Hand the ſame Direction 


in Writing. And in this Caſe, what Confuſion, 
what Diſturbance, what Miſchiefs, would the 
World eternally have lain under? No Security 
could have been to our Perſons; no Certainty, no 
Enjoyment of our Poſſeſſions (c); no Juſtice be- 


tween Man and Man; no Diſtinction between 


— 


concerning the Likeneſs of Pompey the Great, and Yibius, and 
Publicius Libertinus ; as alſo of Pompey the Father, who got the 


Name of Coguus, he being like Menogenes the Cook; with di- 


vers others. | | ö 
(6) As the Difference of Tone makes a Difference between 
every Man's Voice, of the ſame Country, yea, Family, ſo a 


different Diale& and Pronunciation, differs Perſons of divers 


Countries, yea, Perſons of one and the ſame Country, ſpeak- 
ing the ſame Language: Thus in Greece, there were the La- 
ick, Dorick, Attick, and olict Dialects. So in Great Britain, 
beſides the grand Diverſity of Bagh and Scotch, the differ- 


ent Counties vary very much in their Pronunciation, Accent, 


and Tone, although all one and the ſame Language. And 
the Way of the Gilcadite proving the Zphraimites, Tudg. xii. 6. 
by the Pronunciation of Shibbeleth, with a Schin, or Sibbo= 
leth with a Samech, is well known. So à Lapide faith, the 
Flemings prove whether a Man be a Frenchman or not, by bid- 
ding him pronounce Acht en tachtenticht ; which they prongunce, 
Ad en tadbentic, by reaſon they cannot pronounce the Aſpirate 4, 

(c) Regi Antiocho unus ex aqualibus — nomine Artemon, per- 
guam Kal fuiſſe traditur. Yuem Laodice, uxor Antiochi, in- 
terficto viro, diſfimulandi ſceleris gratid, in leftulo perinde quaſi 


ipſum Regem agrum collocavit, Admiſſumgae univerſum populum, 


fermone ejus & wultu conſimili fefellit : credideruntque homines ah 
Antiocho moriente Laodicen & natos ejus fibi commendari. Valer. 

Max. ib, 
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Good and Bad, between Friends and Foes, between 
Father and Child, Huſband and Wife, Male or Fe- 
male; but all would have been turned topſey- tur- 
vey, by being expoſed to the Malice of the Envious 
and Ill-natured, to the Fraud and Violence of 
Koaves and Robbers, to the Forgeries of the crafty 
Cheat, to the Luſts of the Effeminate and Debauch- 
ed, and what not! Our Courts of Juſtice (4) can 
abundantly teſtify the dire Effects of miſtakin 
Men's Faces, of counterfeiting their Hands, x, 
forging Writings, But now, as the infinitely wiſe 
Creator and Ruler hath ordered the Matter, every 
Man's Face can diſtinguiſh him in the Light, and 
his Voice in the Dark; his Hand - writing can ſpeak 
for him though abſent, and be his Witneſs, and ſe- 
cure his Contracts in future Generations. A mani- 
felt, as well as admirable Indication of the divine 
Superintendence and Management (e). 


— n. 


11 (4) Ruid Trebellius Calca! gdm affeveranter /e/e Clodium tu- 
lit & quidexws dum de bonis ejus contendit, in centumvirale judici- 
1 n aded favorabilis deſeendit, ut di. juſtis & gguis ſententiis con- 
ſeetnatio prpuli ullum relingueret locum. In illa tamen guæſtione ne- 
gue calummiæ pelitoris, neque violentiq plibis Jadicantium religia 
cat. Val. Max. ib. cap. 1. 7 f 
{e) To the foregoing Inſtances of Divine Management, with 
relation to the political State of Man, I ſhall add another 
Thing, that I confeſs hath always ſeemed to me ſomewhat odd, 
but very providential; and that is, the Value that Mankind, 
at leaſt the civilized Part of them, have in all Ages put upon 
Gems, and the purer finer Metals, Gold and Silver; fo as to 
think them equivalent unto, and exchange them for Things 
of the greateſt Uſe for Food, Cloathing, and all other Neceſ- 
ſaries and Conveniences of Life, Whereas thoſe Things them- 
ſelves are of. very little, if any, Uſe in Phyſic, Food, Build- 
ing, or Cloathing, otherwiſe than for Ornament, or to miniſ- 
ter to Luxury z as Suetenius tells us of Nero, who fiſhed with a 
Net gilt with Gold, and ſhod his Mules with Silver; but 
his Wife P ſhod her Horſes with Gold, Vit. Ner. cap. 
xxx. Plin. Nat. Hift. lib. xxxiii. cap. 11. So the ſame Sue- 
tonius tells us, Jul. Cefer lay in a Bed of Gold, and rode in 
Silver Chariot. But Hellagabalus rode in one of Gold, -_ 
f nad 
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had his Cloſe-ſtool-Pans of the ſame Metal. And Pliny ſaith, 
Vaſa Coguinaria ex argento Caluus Orator fieri queritur, Ibid. 
Neither are thoſe precious Things of greater Uſe to the ma- 
king of Veſſels, and Utenſils, (unleſs ſome little Niceties 
and Curioſities,) by means of their Beauty, Imperdibility, 
and Ductility. Of which laſt, the great Mr. Boyle hath, 
among others, theſe two Inſtances, in his Eſay about the Sub- 
tilty of Efluviums, chap. ii. Silver, vhoſe Dudtility, and Trac- 
tility, are very much inferior to thoſe of Gold, was, by my procu- 
ring, drawn out to fo flender a Wire, that — a fingle Grain of it 
amounted to twenty-ſeven Feet, As to Gold, he demonſtrates it 
flible to extend an Ounce thereof to reach to 77760@ 
Feet, or 155 Miles and an half, yea, to an incredibly greater 
And as to Gems, the very Stories that are told of their pro- 
digious Virtues, are an Argument, that they have very little, 
or none, more than other hard Stones. That a Diamond ſhould 
diſcover whether a Woman be true or falſe to her Huſband's 
Bed; cauſe Love between Man and Wife; ſecure againſt 
Witchcraft, Plague, and Poiſons; that the Ruby ſhould diſpoſe 
to Cheerfulneſs, cauſe pleaſant Dreams, change its Colour 
againſt a Misfortune befalling, Sc. that the Sapphire ſhould 
w foul, and loſe its Beauty, when worn by one that is 
Les: that the Emerald ſhould fly to pieces, if it touch 
the Skin of any unchaſte Perſon in the Act of Uncleanneſs: 
that the Chry/olin ſhould loſe its Colour, if Poiſon be on the 
Table, and recover it again when the Poiſon is off; and, to 
name no more, that the 7urcoi/e (and the ſame is ſaid of a Gold 
Ring,) ſhould ſtrike the Hour when hung over a drinking Glaſs, 
and much more to the ſame Purpoſe : All theſe, and many other 
ſach fabulous Stories, 1 ſay, of Gems, are great Arguments, 
that their Virtue is equivalent to their Value, Of thefe, and 
other Virtues, conſult Form in bis Muſeum, lib. i. chap. 19, 


Co e 

But as to Gems changing their Colour, there may be ſome - 
what of Truth in that, particularly iu the Turcoi/e laſt menti- 
ened. Mr. Boyle obſerved the Spots in a Turcoiſe, to ſhift their 
Place from one Part to another, by gentle Degrees. 80 did 
the Cloud in an Agate-Handle of a Knife. A Diamond he wore 
on his Finger, he obſerved to be more illuſtrious at ſome times 
than others; which a curious Lady told him ſhe had alfo ob- 
ſerved in hers. So likewiſe a rich Ruby did the fame. Boyle of 
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| ALS AÞ. © 
The Conclufion of the Survey of Man. 

N ND now having taken a View of Man, and 
A finding every Part of him, every Thing re- 
lating to him contrived, and made in the very beſt 
Manner; his Body fitted up with the utmoſt Fore- 
ſight, Art, and Care; and this Body, (to the great 
Honour, Privilege, and Benefit of Man, ) poſſeſ- 
ſed by a Divine Part, the Soul, a Subſtance made 
as it were on Purpoſe to contemplate the Works of 
Go, and glorify the great Creator; and ſince this 
Soul can diſcern, think, reaſon, and ſpeak; What 
can we conclude upon the whole Matter, but that 
we lie under all the Obligations of Nuty and Gra- 
titude, to be thankful and obedient to, and to ſer 
forth the Glories of our great Creator, and noble 
Benefactor] And what ungrateful Wretches are we, 
how much worſe than the poor Irrationals, if we 
do not employ the utmoſt Power of our Tongue, 
and all our Members, and all the Faculties of our 
Souls, in the Praiſes of Gos] But above all, ſhould 
we, who have the Benefit of thoſe glorious Acts 
and Contrivances of the Creator, be ſuch wicked, 
fuch baſe, ſuch worſe than brutal Fools, to deny 
the Creator (a), in ſome of his nobleſt Works? 

W. o% ESR by 57 Should 


——_ . — — 


4 It was a pious, as well as juſt Concluſion, the ingeni- 
ous Laurence Bellini makes of his Opuſculum de Meru Cordis, 
in theſe Words: De Motz Cordis iſtbæc. Quæ equidem omnia, 
' ff & rudi intelligentia Hominis tantum comfilii, tantum ratiocinii. 

. n * tantum 


FS. 
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Should we fo abuſe our Reaſon, yea, our very 
Senſes ; ſhould we be fo beſotted by the Devil. 
and blinded by our Luſts, as to attribute one of 
the beſt contrived Pieces of Workmanſhip to blind 


Chance, or unguided Matter and Motion, ar any 
other ſuch ſottiſh, wretched, atheiſtical Stuff? which 
we never ſaw, nor ever heard made any one Being 
(+) in any Age ſince the Creation? No, No! Bur 


like wiſe and unprejudiced Men, let us with David 


— „ — . 


tantum peritiæ mille rerum, tantum ſcientiarum exigunt, ad hoc, 
ut inveniantur, ſeu ad hoc, ut percipiantur poſlquam feta ſunt ; 
illum, cujus opera, fabrefatta ſunt bæc fingula, tam vani erimus 
atque inanes, ut exiflimemus «ſe confilii impotem, rationis expertem, 
imperitum, aut ignarum omnium rerum Quantum ad me attinet, 
nolim e Ratios compos, fi tantum inſudandum mibi «ſit ad con- 
ſeguendum intelli gentiam earum rerum, quas fabrefaceret neſcio 
gue Vis, que nivil intelligeret eorum que fabrefaceret ; mihi ete- 
nim viderer eſe vile quiddam, atque ridiculum, qui wellem totam 
ætatem meam, ſanitatem, & quicquid humanum eſt deterere, n:hil 
curare quicquid eft jucunditatum, quicquid letitiarum, quicquid 
commodorum ; non divitias, non dignitates : non pœnat etiam, & 
vitam ip/am, ut gloriari poſſem poſlremò inveniſſe unum, aut alte- 
rum, & fortaſſe me invemſſe quidem ex iis innumeris, que produx- 
t, neſ-io quis ille, qui fine labore, fine curd, nihil cogitant, nibil 
cognoſcens, non unam aut aiteram rem, neque dubie, Jed certo pro- 
duxiſſet innumeras innumerabilitates rerum in hoc tam immenſo ſpa- 
tio corperum, ex quibus tetus Mundus compingitur. Ab Deum 
immortalem / r numen tuum in h:ſce tam prodigioffs Ge- 
nerationis inittis, Qin altiſimã corum contemplatione defixus, neſcio 
quo fro admirationis conciter, & guaſi divine ſurens cobiberi me 
minime poſſum quin exclamem. | 

Magnus Dominus Magnus Fabricator Hominum Deus Mag- 
mus atque Admirabilis ! Conditor rerum Deus guam Magnus es 
Bellin. de Mot. Cord. fin. 

(6) 3 . mundum effici ornatifimum, & pulcherrimum 
ex concurſione fortuita] gui 2 fieri potuiſſe, non intellige 
cur non idem putet, fi innumerabiles unius, & wiginti forme lite- 
rarum, vel auree, wel gualiſlibet, aligus conjiciantur, poſſe ex his 
in terram excuſſis annales Ennii ut deinceps bei poſſint, effici, &c. 
— Ned fi Mundum efficere poteſt concurſus Atomorum, cur porti- 
cum, cur templum, cur domum, cur urbem non peteſt Quæ ſunt 
minus operoſa, & multd quidem faciliora, Cic, de Nat. Deor. lib. 
i., cap. 37. | 

ſay, 
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fay, P/alm exxxix. 14. (with which I conclude,) 7 
will 23 thee, for I am ferrfully and ' wonderfully 

are thy Works, and that my Soul 
Fnoweth right well. 

Having thus made what (conſidering the Copi- 
ouſneſs and Excellence of the Subject,) may be cal- 
led a very brief Survey of Man, and ſeen ſuch ad- 
mirable Marks of the Divine Deſign and Art; let 
us next take a tranſient View of the other inferior 


Creatures; and begin with Quadrupeds. 
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A SURVEY of Hamme 


; CHAP 
Of their Prone Poſture. 


28888 taking a View of this Part of the 

Animal World, ſo far as the Struc- 
7 * ture of their Bodies i is conformable 
to that of Man, I ſhall paſs them 

* 4 by, and only take Notice of ſome 
* Peculiarities in them, which are 
plain Indications of Deſign, and the Divine Super- 
intendence and Management. And 1. The moſt 
viſible apparent Variation is the Prone Poſture of 
their Body: Concerning which, I ſhall take Notice 
only of two Things, the Parts miniſtring thereto, 
and the Uſe and Benefit thereof. 

I. As for the Parts, it is obſervable, That in all 
theſe Creatures, the Legs are made exactly confor- 
mable to this Poſture, as thoſe in Man are to his 
erect Poſture: And what is farther obſervable alſo, 
is, that the Legs and Feet are always admirably 
ſuited to the n and Exerciſes of each Ani- 
mal: In ſome they are made for Strength only, to 
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fupport a vaſt, unwieldy Body (4); in others 
they are made for Agility and Swiftneſs (5); in 
tome they are made for only Walking and Running, 
x others for that, and Swimming too (c); in others 
for Walking and Digging (4): and in others for 
Walking and Flying (e); In ſome they are made 
more Iax and weak, for the plainer Lands; in 
others rigid, ſtiff, -and leſs flexible (), for traver- 
fing 


4 


th — 


Ca The Elephant being a Creature of prodigious Weight, 
the largeſt of all Animals, Pliny ſaith, hath its Legs accord- 
ingly made of an immenſe Strength, like Pillars, rather than 

4. 

(6) Deer, Hares, and other Creatures, remarkable for 
Swiftnefs, have their Legs accordingly ſlender, but withal 
frong, and every Way adapted to their Swiftneſs. 

{c) Thus the Feet of the Otter are made, the Toes bein 
all conjoined with Membranes, as the Feet of Geeſe — 
Ducks are. And in Swimming, it is obſervable, That when 
the Foot goes forward in the Water, the Toes are cloſe; 
ber when backward, they are ſpread out, whereby they 
more forcibly ſtrike the Water, and drive themſelves for- 
ward. The fame may be obſerved alſo in Ducks and 
Geeſe, c. | 

Of the Caſtor or Beaver, the French Academiſts ſay, The 
Sur afture of the Feet was very extraordinary, and ſufficiently de- 
monſirated, that Nature hath d:/igned this Animal to live in the 
Water, as well as upon Land. For although it had four Feet, like 
Perreftrial Animals, yet the hindmoſt ſeemed more proper to ſavim 
than walk with, the five Joes of which they were compoſed, being 
joined together like thoſe of a Gooſe by a Membrane, which ſerves 
this Animal to ſwim wwith, But the fore Ones were made other- 
«w/e; for there was no Membrane which held rhofe Toes Joined to- 
gether : And this was requifite, for the Conveniency of this Animal, 
Aich uſeth them as Hands like a Squirrel, auen he eats, Me- 
moirs for a natural Hiſtory of Animals, pag. 84. 

(4) The Mole's Feet are a remarkable Inſtance. ; 

{e) The Wings of the Bat are a prodigious Deviation from 
Nature's ordinary Way. $0 it is in the Virginian Squirrel, whoſe 
Skin is extended between the Fore-legs and its Body, | 

of the Legs of the E/t, the French Academilts ſay, Al- 
though ſome Authors report, That there are Elks in Muicovia, 
- evbo/e Legs are jointleſs ; there is great Probability, that this Opi- 
nion i; ſounded on what is reported of theſe E\ks of Mulcovin, - 

* . | wel 
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ſing the Ice, and dangerous Precipices of the high 
Mountains (g); in ſome they are ſhod with rough 
and hard Hoofs, ſome whole, ſome cleft; in others 
with only a callous Skin. In which latter, it is ob- 
ſervable that the Feet are compoſed of Toes, ſome 
ſhort for bare-going; ſome long to ſupply the Place 
of a Hand (); fome armed with long and ſtrong 
Talons to catch, hold, and tear the Prey; ſome 
fenced only with ſhort Nails, to confirm the Steps 
in Running and Walking. 

II. As the Poſture of Man's Body is the fitteſt 


for a Rational Animal, ſo is the Prone Poſture of 


DPnadrupeds the moſt uſeful and beneficial to them- 
ſelves, as alſo moſt ſerviceable to Man. For they 
are hereby better made for their gathering their 
Food, to purſue their Prey, to leap, to climb, to 
ſwim, to guard themſelves againſt their Enemies 
and, in a Word, to do whatever may be of princi - 
- pal Uſe to themſelves; as alſo they are hereby ren- 
dered more uſeful and ferviceable to Man, for car- 
rying his Burdens, for tilling his Ground; yea, 
even for his Sports and Diverſions. r 
And now I might here add a Survey of the ex- 
cellent Contrivances of the Parts miniſtring to this 


— 


well as of Cifar's Alce, and Pliny's Machlis, that they have 
Legs fo ſtiff and inflexible, that they do run on Ice without fiipping ; 
aubich is a Way that is reported that they have to ſave ibemſel ves 
from the Wolves, &c. Ibid. p. 108. | 

(g) The common tame Goat (whoſe Habitation is generally 
on Mountains and. Rocks, and who delighteth to walk on the 
Tops of Pales, Houſes, &:. and to take great and ſeemingly 
dangerous Leaps) I have obſerved, hath the Joints of the Legs 
very ſtiff and ſtrong, the Hoof hollow underneath, and its 
Edges ſharp. The like, I doubt. not, is to be found in the 
Wild Goat, conſidering what Dr. Scheuchzer hath ſaid of its 
climbing the moſt dangerous Craggs of the Alps, and the Man- 
ner of their hunting it. Vid. Jer. Alpin. 3. p. g. | 

Thus in Apes and Monkeys, in the Beaver before, and 
divers others, 


Poſture 
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Poſture of the four-footed Animals, the admirable 
Structure of the Bones (i), the Joints and Muſcles, 
their various Sizes and Strength; their commodious 
Lodgment and Situation, the nice Æquipoiſe of the 
y, with a great deal more to the lame Purpoſe. 
But I ſhould be tedious to inſiſt minutely upon ſuch 
Particulars; and beſides, I have given a Touch up- 
en theſe Kinds of Things, when I ſpake of Man. 
Paſſing by therefore many Things of this Kind, 
that might deſerve Remark, I ſhall only conſider 
ſome of the Parts of the Quadrupeds, differing from 
what is found in Man (+), and which are manifeſt 


Works of Deſign. | | 


% 


(i) It is a ſingular Proviſion Nature hath made for the 
Strength of the Lien, if that be true, which Galen ſaith is re- 
ed of its Bones being not hollow (as in other Animals) but 
folid : Which Report he thus far confirms, that moſt of the 
Bones are fo ; and that thoſe in the Legs, and ſome other Parts, 
haye only a ſmall and obſcure Cavity in them, Vid. Galen. de 
U/. Part. lib. xi. Cap. 18. | 
(k) Theſe Sorts of Differmes in the Mechaniſm of Animals, upon 
the Score of the Poſition of their Badies, occur ſo often, that it would 
be no mean Service to Va one would give us a Hi/- 
tory of thoſe Variations of the Parts of Animals, which ſpring from 
. the different Poſtures of their Bodies. Drake Anat. Vol. i. 
Book 1. Chap. 17. et 
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"CHAP, I. 
07 the Heads of Quadrupeds. | 
TT is remarkable that in Man, the Head is of 


one ſingular Form; in the four-footed Race, as 


various as their Species. In ſome, ſquare and lar 
ſuitable to their low Motion, Food, and Abode; in 
others leſs, lender and ſharp, agreeable to their 
ſwifter Motion, or to make their way to their Food 
(a), or Habiration under Ground (9. But paſſin 
by a great many Obſervations that might be age 
of this Kind, I ſhall ſtop a little at the Brain, as 


the moſt conſiderable Part of this Part of the Body, 


being the great Inſtrument of Life and Motion in 
Dradrupeds, as it is in Man of that, as alſo in all 
Probability the chief Seat of his immortal Soul. 
And accordingly it is a remarkable Difference, that 
in Man the Brain is large, affording Subſtance, and 
Room for ſo noble a Gueſt; whereas in Quadrupeds, 
it is but ſmall. And another Thing, no leſs remark- 
able, is the Situation of the Cerebrum and Cerebeilum, 


—— — 


{a) Thus Swine, for Inftance, who dig in the Earth for 
Roots, and other Food, have their Neck, and all Parts of their 
Head very well adapted to that Service. Their Neck ſhort, 
brawny, and ftrong ; their Eyes ſet pretty high out of the 
Way; their Snout long; their Noſe callous and ſtrong ; and 
their Senſe of 9 very accurate, to hunt out and diſtin- 
== their Food in Mud, under Ground, aad other the like 


aces where it lies concealed. f 


What hath been ſaid of Swine is no leſs, rather more 


remarkable in the Mole, whoſe Neck, Noſe, Eyes and Ears 


are all fitted, in the niceſt Manner, to its ſubterraneous Way 


of Life, 
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or the greater or leſſer Brain, which I ſhall give in 
the Words of one of the moſt exact Anatomiſts we 
have of that Part (c): Since, faith he, Gop hath 
given to Man a lofty Countenance, to behold the 
« Heavens, and hath allo ſeated an immortal Soul 
© in the Brain, capable of the Contemplation of 
« heavenly Things; therefore, as his Face is erect, 
« ſo the Brain is ſet in an higher Place, namely, 
<« above the Cerebellum, and all the Senſories. But 
in Brutes, whoſe Face is prone towards the 
Earth, and whoſe Brain is capable of Speculation, 
<« the Cerebellum, (whoſe Buſineſs it is to miniſter to 
tc the Actions and Functions of the Precordia, the 
principal Office in thoſe Creatures) in them is ſi- 
ts tuated in the higher place, and the Cerebrum 
lower. Alſo ſome of the Organs of Senſe, as the 
Ears and Eyes, are placed, if not above the Ce- 
« rebrum, yet at leaſt equal thereto.” | 
Another Convenience in this Poſition of the Ce- 
rebrum and Cerebellum, the laſt ingenious Anato- 
miſt (d) tells us is this, In the Head of Man, 
« ſaith he, the Baſe of the Brain and Cerebell, yea, 
<« of the whole Skull, is ſet parallel to the Hori- 
© 20n; by which Means there is the leſs Danger 
« of the two Brains joggling, or flipping out of 
their Place. But in Quadrupeds, whole Head 
% hangs down, the Baſe ot the Skull makes a right 
« Angle with the Horizon, by which Means the 
<« Brain is undermoſt, and the Cerebell uppermoſt; 
« ſo that one would be apt to imagine the Cere- 
gell ſhould not be ſteady, but joggle out of its 
* Place.” To remedy which Inconvenience, he 
tells us, And leſt the frequent Concuſſions of 
the Cerebell ſhould cauſe a Fainting, or diſorder- 


— —»„-— 


e Willis Coreb. Anat. cap. 6. Cumgque huic Deus os ſublime 
dederit, Oc. 
_ - (4) Id. paulo poſt, In capite humano Cerebri & Cerebelli, &c. 
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« ly Motion of the Spirits about the Preecordias 
« therefore, by the Artifice of Nature, ſufficient 
„ Proviſion is made in all, by the Dura Meninx 
« cloſelfencompaſling the Cerelellum; beſides which, 
it is (io ſome) guarded with a ſtrong bony Fence; 
de and in others, as the Hare, the Coney, and ſuch 


e lefſer Quadrupede, a Part of the Cerebell is on each 


Side fenced with the Os Petroſum : So that by 


< this double Stay, its whole Maſs is firmly con- 


rained within the Skull.“ Nt | 
Beſides theſe Peculiarities, I might take notice 
of divers other Things no leſs rematkable, as the 
Nifitating Membrane of the Eye (e). the different 
Paſſages of the Carotid Arteries: (,) through the 
Skull, their Branching into the Rete Mirabile (g, 
ener ä — — 144 
be] See Book IV. Chap. 2. Note CI. | 
Arteria Caretis Aliguanto peflerius in homine quam in alio 
g animali, Calvariam ingreditur, ſcil. juata illud foramen, 
per quod finus lateralis in Venam jugularem defiturus cranio elabi- 
tur; nam in ceteris bæc arteria ſub extremitate, ſeu proceſſu acuto 
oe perro, inter cranium emergit : verùm in capite humans, l- 
em, ambage longiori circumducdta (ut ſanguinis torrent, priuſquam 
ud cerebri oram appellit, fratto impetu, lenins & placidiut fluat ) 
prope ſpecum ab ingreſſu ſinis lateralit faftum, Calvarie bafin 
attingit ; — & in majorem cautelam, tunica inſuper aſeititid craſſi- 
ore inve/titur, And ſo he goes on to ſhew the Conveniency of 
this Guard the Artery hath, and its Paſſage to the Brain, and 
then faith, Si hbujuſmodi e ee ratio inquiritur, facil? 
ccrurrit. in capite- humans, ubj genergſi affetus & gut animo- 
run impetut ac ardorts excitantur, ſanguin:s in Cerebri oras appul- 
firm debers off librtum & expeditum, fc. Atque hoc guidem re- 
Hedda differr Home à plerifgne Brutis, goil, Arteria in mille ſur- 
cules diviſa, ne ſanguinem pleniore alveo, aut titatiore, quam per 
eft, curſu, ad cerebrum cuebat, Plexus Retiformes 9 quibus 
des . . tardo admod um, lenigue & eaquabili fere 
| Aale 0, in cere iMabatur. And then he goes on to give a 
farther Account of this Artery, and the Rete mirabile, ia divers 
Creatures. Willis, ibid. cap. 8. | 
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(g) Gaten thinks the Rere Mirabite is for” concocting and 


elaborating the Animal Spirits, as the Zpididymides, [the 
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the different Magnitude of the Nates, and ſome 
other Parts of the Brain in Beaſts, quite differen: 
from what it is in Man: But the Touches already 
given, may be Inſtances ſufficient to prevent my 
being tedious in inlarging upon theſe admirable 
Works of God. 


* * * —_ 


De U. Part. lib. ix. cap. 4. This Rere is much more conſpi- 
cuous in Beaſts than Man; and, as Dr. Willis well judges, 
ſerves, 1. To bridle the too rapid Incurſions of the Blood into 
the Brain of thoſe Creatures, whoſe Heads hang down much. 
2. To ſeparate ſome of the ſuperfluous ſerous Parts of the Blood, 
and fend them to the Salival Glands, before the Blood enters 
the Brain of thoſe Animals, whoſe Blood is naturally of a wa- 
tery Conſtitution, 3. To obviate any Obſtructions that may 
happen in the Arteries, by giving a free Paſſage through other 
Veſſels, when ſome are ſtopped. | 
Ins Pyadrupeds, as the Carotid Arteries are branched into the 
Rete Mirabile, for the bridling the too rapid Curreat of Blood 
into the Brain; ſo the Yertebral Arteries are, near their Entrance 
into the Skull, bent into an acuter Angle than in Man, which 
ie a Wiſe Proviſion for the ſame P . | "ry 


Ms obo er, 
| | Of the Necks of Quadrupeds. . 


T ROM the Head paſs we to the Neck, no prin- 
| cipal-Part of the Body, but yet a. In- 
itance of the Creator's Wiſdom and Deſign, inaſ- 
much as in Man it is ſhort, agreeable to the Erec- 
tion of his Body; but in the Four - footed Tribe it 
is long, anſwerable to the Length of the Legs (a), 
ib a u 4 , Amo and 
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e. It is very remarkable, that in all the Species of Quadru- 
ds this Equality holds, except only the Elephant; and _=_ 
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and in ſome of theſe long, and leſs ſtrong, ſerving 
to carry the Mouth to the Ground; in others ſhort- 
et, brawny, and ſtrong, ſerving to dig, and heave 
up great Burdens (6). 4 N 

But that which deſerves eſpecial Remark is, that 
peculiar Proviſion made in the Necks of all, or moſt 


granivorous Yuadrupeds, for the perpetual holding 
down their Head in gathering their Food, by that 


ſtrong, tendinous, and inſenſible Aponeurefs, or Li- 


gament (c), braced from the Head to the Middle 
of the Back. By which means the Head, although 
heavy, may be long held down without any La- 
bour, Pain, or Uneaſineſs to the Muſcles of the 
Neck, that would otherwiſe be wearied by being 
ſo long put vpon the Stretch, n 


— 
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there ſhould be a ſufficient ſpecial Proviſion made for that Crea · 
ture, by its Preboſcis or Trunk, A Member fo admirably con- 
trived, ſo curiouſly wrought, and with ſo great Agility and 
Readineſs applied by that unwieldy Creature to all its ſeveral 
Occaſions, that I take it to be a manifeſt Inſtance of the"Crea- 
. tor's Workmanſhip. See its Anatomy in Dr. A. Mawen's Ange. 
1 Elephant, p. 33. As alſo in Mr. Blair's Account in 
Phil. Tran/. Ne 326. W £7 £1 
Allorum ea oft bumilitas ut cibum terrefirem roftris facile contin- 
gant. Due autem altiora ſunt, at Auſeret, ut Cygni, ut Grues, ut 
Cameli, adjuventur proceritate collorum. Manus etiam data Ele- 
phantis, gui "1p magnitudinem corporis d:fficiles aditus babebant 
ad paſfum. Cic. de Nat. Deor. lib, ii. cap. 47. — 
Auod tis animalibus d was pedes ha bent 722 in digitos, Collum 
brevius fit faftum, q ipſum Cibum ori e ques 
ante iis werd guar wngulas folidas, aut bifidas,  longius, 
et prong atque inclinantia paſei gueant, Qui id etiam opus non 
fit Arnficis utilitatis memoris ; Ad bac guod Grues, ac Ciconiee, 
cùm crura baberent longiora, ob cam cauſam Rofirum etiam mag- 
num, & Collum longins babucrint. Piſces autem neus Collum 
peritus babuere, atpete gui negue Crura babent. Ogo pacto non 
id etiam off admirandum? Galen de Uſu Part, lib, xi. cap. 


. As in Moles and Seine, in Chap. 2, Note (a). 
NY Called the Whiteleather, Packwax, Taxwax, and Fix- 
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ROM the Neck, let us deſcend to the - 


Sit 
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T macb, a Part of as ablolute Neceſſity to the 
-Being and Well-be — of. Animals, ſo is in the ſe- 
veral Species of Quadrupedi, ſized, contrived, and 
made with the utmoſt Variety and Art. (a) What 
Artiſt, what Being, but the infinite Conſervator 
"of the World, could fo well adapt every Food to 
112 the ſeveral Kinds of thoſe grand Devourers of 
1. Who could fo well foit their Stomachs to the 
eception,ayd Digeſtion thereof; one king of Sto- 
mach to the Carnivorous, another to the Herbe- 
eddie Animals; one fitted-to digeſt by bare Mafti- 
cation; and à Whole Set of Stomachs in others, 
to digeſt with the Help af Rumination “ Which 
laſt Act, together with: the Anatus for that Ser- 
| . "Vice, is ſo peculiar; and witbal ſo curious an Arti- 
fice 1 Nan tht ial Om n a more 
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| de peculiar Gcntefrmes and-Make of the 1 

| "yr Hes Stomach is yery' remarkable, which Iwill give 
IS from ide Parifian naten, Af 1he Fog of the Second fo the 
| 8 there were br ſquare” Holes," aphich wwere the 
| 

| 

| 


. cer out” 30 Cavities, made Ir Sathy phaced' between 

Wo ubs brig, which do rompo/e” the Subſtance of ibis Vou- 
rricll. Ye N of theſe Cacti made ns to think that they might 

— be the Reſerpatories, where, Pliny faith, that Camels dv a 

1 keep the Water, which * drink in Abundance 

44x t Wants therref in the dry Dr/erts, Vid. Me- 

2 A 7 1 c. Anat, of Dromedary, p. 39. See alſo Pryer. Me- 
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particular En uiry; but having formerly mentioned 
it 7005 and leſt I ſhould be too an I ſhall pals 
it ah 4 
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| py Beek IV. Chap. 11. 
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C H A F., W. 
Of the Hearts of Qyadrupeds, 


N this Part there is a notable Difference found 
between the Heart of Man and that of Beaſts, 
concerning the latter of which I might take No- 
tice of the remarkable Conformation of the Hearts 
of Amphibious Quadrupeds, and their Difference 
from — of Land-Animals, ſome having but one 
Ventricle (a), ſome three (+), and ſome but two, 
like Land-Animals) but then the Foramen Ovale 

therewith (c). All which may be juſtly ned 
238 


— "OY 88 1 1 ir £> 2 m — OE 1 
F P29 9 * — 4 _— —_— =. a 4 — 


(a). Frogs are wn FREY to have but one Ventricle in 
earts, * 
1, (6) The Tortoiſe hath three Ventricles, as the Pari/ian FM 
_ in their Memoirs affirm. Beſides theſe two Ventricles be- 
ken of} which were in the hinder Part of the Heart, 
— faceth 2 Spine, there was, ſay they, a third in the Fore- 
part, inclining a little towardi the Right-fide, Kc. Memaits, &2. 
Pp. 259. But Mr, Buffere charges this as a Miſtake in thofe 
ngenious Gentlemen, and aſſerts there is bat one Venrricle in 
the Tortoi/es Heart. See his e. of che Heart of the 
Land- Tortoiſe, in Phile/, Tranſ. N 
e. The Sea Calf is ſaid by the 102 Academiſts, to have 
this Proviſion, and their Account of it is this: I Heart was 
round and flat. Its ventricles appeared very large, and itt An- 


ricles . — Underneath the great Aperture, through which the 
Trunk of the Vena Cava conveyed the Blood into the right Ven- 2 2 
Y 3 IS te 2 L 
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az wonderful, as they are excellent Proviſions for 
the Manner, of thoſe Animals living. But I ſhall 
content myſelf with bare Hints of theſe Things, 
and ſpeak only of two Peculiars more, and that bur 
briefly. I gs | 
One is, the Situation of the Heart, which in 
Beoſts is near the Middle of the whole Body; in 
Man, nearer the Head (4). The Reaſons of which 
] ſhall give from one of the moſt curious Anato- 
miſts ot that Part (e). Seeing, ſaith he, the Tra- 
«« jection and Diſtribution of the Blood depends 
wWuholly on the Syſtole of the Heart, and that its 
« Liquor is not driven of its own Nature ſo readily 
into the upper Parts as into Veſſels even with it, 
* or downwards into thoſe under it: If the Situa- 
tion of the Heart had beenfarther from the Head, 
« 'it muſt needs either have been made ſtronger to 
caſt out its Liquor with greater Force; or elle 
* the Head would want its due Proportion of 
Blood. But in Animals that have a longer Neck, 
< and which is extended towards their Food as it 
« were, the Heart is ſeated as far from the other 
Parts; and they find no Inconventence from it, 
<« becauſe they feed with their Head for the moſt 
“ part hanging down; and ſo the Blood, as it hath 
* farther to go to their Head than in others, ſo it 
goes a plainer and often a ſteep Way (J.“ 2 
< . | b ' : n 
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triele of the Heart, there aua another, 8 into the 
Arteria Venoſa, and from thence into the left Ventricle, and after- 
awards into the Aorta. This Hole, called the Foramen Ovale in 
the Fœtus, makes the: Anaſtomoſis, by tbe Means of which, the 
Blood goes frem the Cava into the Aorta, without paſſing through 
tbe Lungs. French Anatomiſts, p. 124. 
4) Thy Ts Kagdiar wp 70 poor wav is Aﬀbpormry, &c. A. i. 
Hi. An. lib. ii. cap. 17. a 
e Dr. Leauer de Corde, cap. 1. 7 
l might have mentioned another wiſe Proviſion from the 
3 3 ane Author, which take in his own Words: In Fituli: & 
5 fant | . 4 Equis 
FB 
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The other peculiar Matter is, the faſtening (I 
formerly mentioned) which the Cone of the Picar- 
dium hath in Man to the Diaphragm (g), whereas in 
all Quadrupeds it is loole. By which Means the Mo- 
tion of the Midriſ, in that neceſſary Act of Reſpi- 
ration, is aſſiſted both in the upright Poſture of |; 
Man, as alſo in the prone Poſture of Quadruped (b), 
which would be hindered, or rendered more Diffi - 
cult, if the Caſe was otherwiſe: * Which muſt 
needs be the Effect of Wiſdom and Deſign, and 
that Man was intended by Nature to walk erect, 
and not upon all-four, as Quadrupeds do: To 
expreſs it in the Words of a great Judge in ſuch 
Matters (i). 0 | ; 


Equis, ind plerigue aliis animalibus majoribus, non folas propagi- 

. nes Nerve ſexti paris ut in Homine, ſed etiam plurimas a Nerve 
mntercoftali, ubi rea cor tranſit, cor accedere, imd in parenchyma 
us dimitti : & hoc ideo a Naturd qua/i ſubfidium Brutis compara- 
lum, nt Capita guæ terram prona ſpectant, non ſatis facile aut topi- 
, Spiritus Animales impertirent. Blafii Anat. Animal, Par. i. 
cap. 4. ex Lowero, de Corde. 62 
( Diaphragmatis circulo ner veo firmiter adbæret [Pericardi- 
Wn Hemin: fengulare; nam ab e in Canibus & Simiis diftat, 
em in aliis nale omnibus, Bartholin. Anat. lib. ii. cap. 


5 (hb) Finalem cauſam quod attinet, — cam erectus fit Hominis in- 

c arque figura, eoque facilius abdominis viſcera ſus pondere de- 

ſcendant, minwe Diaphragmatis nixu atque Syſtole ad Inſpirationem. 

opus eff : porrd, cum in Refdirations pariter neceſſarium fit Dia- 

fhragma relaxari, — cum capſula cordis omnino comnectendum fuit, 

in Homine, ne fort?, quandiu erectus incedit, ab Hepatis, aliorum- . 

que viſcerum appenſorum pondere deor ſum aded deprimeretur, ut ne- 

gue Pulmo ſatis concidere, neque Exſpiratie debito modo peragi potu- 

erit. Qvocirca in Quadrupedibus, ubi abdominis viſcera in ipſum 

Diaphragma incumbunt, ipſumgque in pectoris cavitatem ſuo pondere 

impellunt, ifta partium accretio Exſpirationt quidem inutilis, Inſpi- 

rationi autem debitam Niaphragmatis tenſſonem impediendo, prorjus 

incommoda fuifſet. Lower, ib. p. 8. -— 
(i) Dr. Tyſon's Anatomy of the Orang-Outang, in Ray's 7, + 

dom of God, p. 262. e | | . 
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C HAP. VI. 
Of the Difference between Man and Quadrupeds 
in the Nervous Kind. 


"TF\HERE is only one Difference more between 
Man and Quadrupeds that I ſhall take Notice 

ot, and that is the Nervous Kind: And becauſe it 
would be tedious to inſiſt upon many Particulars (a), 
I all, for a Sample, inſiſt chiefly upon one; and 
that is, of Nature's prodigious Care for a due Com- 
munication and Correſpondence between the Head 
and Heart of Man, more than what is in the four- 
| footed Tribe. For this Purpoſe, beſides the Cor- 
reſpondence thoſe Parts have by Means of the 
Nerves of the Par Vagum, (common both to Man 
and Beaſt) there is a farther and more ſpecial Com- 
munication and Correſpondence occaſioned by the 
Branches (+) of the Intercoſtal Pair, ſent from the 
Cervical Plexus to the Heart, and Præcordia. By 


2 


th 
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(a) Amongſt theſe, I might name the Site of the Nerves 
proceeding from the Medulla Spinalis, which Dr. Lower takes 
notice of. In Beaſts, whoſe Spine is above the reſt of the Bo- 
dy, the Nerves tend direQtly downwards; but in Man, it being 
ere, the Nerves ſpring out of the Spine, not at Right, but 
in Oblique Angles downwards, and paſs alſo in the Body the 
ſame Way. Ibid. p. 16. " 
. Infleriſque Brutis tantim dc wid C i. e. by the Par vagum} 

wvix omnino per ulles Paris Interco/talis Ner vas, aditus ad car 
aut Apptnaicem tjus peteſcit. Verum in Homine, Nerwus Interco/- 
talis, præter Officia jus in imo ventre huic cum cæteris animalibus 
communia, etiam ante pectoris clauſtra internuncii ſpecialis loco eſt, 


gui Cerebri & Cordis ſenſa mutua ultra citraque refert, Willis 
Nexvor. Defer. & Uſus, cap. 26. Mg 
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which Means the Heart and Brain of Man have a 
mutual and very intimate Correſpondence and Con- 


cern with each other, more than is in other Crea- 


tures; or, as one of the moſt curious Anatomilts 


and Obſervers of theſe Things faith (c): Brutes 
« are as it were Machines made with a ſimp- 
« Jer and leſs operoſe Apparatus, and endowed 


* therefore with only one and the ſame Kind of Mo- 


„tion, are determined to do the ſame Thing: 
« Whereas in Man, there is a great Variety of 
« Motions and Actions. For by the Commerce 
« of the aforeſaid Cervical Plexus (d) he ſairh, The 
„ Conceptions of the Brain preſently affect the 
« Heart, and agitate its Veſſels and whole Appen- 
i dage together with the Diaphragm. From whence 
« the Alteration in the Motion of the Blood, the 


« Pulſe, and Reſpiration. So alſo, on the contra- - 


« ry, when any Thing affects or alters the Heart, 
„ thoſe Impreflions are not only retorred to the 


„Brain by the ſame Duct of the Nerves, bur alſo 


„ the Blood itſelf (its Courſe being once changed) 
« flies to the Brain with a different and unuſual 
% Courſe, and there agitating the animal Spirits 
„% with divers- Impulſes, produceth various Con- 
« ceptions and Thoughts in the Mind.” And he 
tells us, „That hence it was that the ancient 
« Divines and Philoſophers too, made the Heart 
„ the Seat of Wiſdom; and, certainly (fays he) 


_—_y — * 
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- (c) Id. Th. Dum hunt utriuſue ſpeciei di ferrutiam perpendo 
ſuccrrrit animo, Bruta e velut machinas, &c. 
(4) That our great Man was not miſtaken, there is great 
eaſon to imagine, from what he obſerved in diſſecting a Fool. 
ſides the Brain being but ſmall, he ſaith, Pracipua autem 
diferiminir nota quam” inter illius & wiri cordati partes adverti« 
mus, hace erat ; nempe quod prædidtus Nerwi Intercoftalis Plexus, 
quem Cerebri & Cordis internunciam & Hominis proprium diximus, 
mn Stulto hoe wvalde .exilis, & minori nervorum ſatellitio flipatus 
fuerit . Ibid, - | 
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330 The Nervous Kind, &c. Book VII. 
« the Works of Wiſdom and Virtue do very much 
depend upon this Commerce which is between 
the Heart and Brain:” And fo he goeth on with 
more to rhe ſame Purpoſe. Upon the Account of 
this Intercoſtal Commerce with the Heart, being want- 
ing in Brutes, there is another ſingularly careful 
and wiſe Proviſion the infinite Creator hath made 
in them, and that is, That by Reaſon both the 
Par Vagum, and the Intercoſial'too, do not fend 
their Branches to the Heart, and its Appendage 
in Brutes; therefore, leſt their Heart ſhould want 
a due Proportion of Nervous Veſſels, the Par Va- 
ſends more Branches to their Heart than to 
that of Man. This, as it is a remarkable Differ- 
ence between rational and irrational Creatures; ſo 
it is as remarkable an Argument of the Creator's 
Art and Care; who, although he hath denied Brute- 
Animals Reaſon, and the Nerves miniſtring there- 
to, yet hath another Way ſupplied what is neceſ- 
- Jary to their Life and State. But let us hear the 
ſame great Author's Deſcant upon the Point (e); 
* Ignaſmuch, faith he, as Braſts are void of Dif- 
ctetion, and but little ſubj-& to various and dif- 
e ferent Paſſions, therefore there was no Need that 
the Spirits, that were to be conveyed.ſrom the 
Brain to the Præcordia, ſhould paſs two different 
« Ways, namely, one for the Service of the vital 
Functions, and another for the reciprocal Impreſ- 
' ««. fjons of the Affections; but it was ſufficient that 
« all their Spirits, whatever Ule they were deſign- 
« ed for, ſhould be conveyed one and the fame 
« Way.” 
| Pay now in the Nervous Kind we have manifeſt 
Acts of the Creator's Deſign and Wiſdom, in this 
ſo manifeſt and diſtinct a Proviſion tor rational and 
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e) Id. ib. cap. 29. In quantum Beflie prudentid carent, & 
Tariis di verſiſgui . &e. rk bad s 
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irrational Creatures; and that Man was evidently 


intended to be the one, as the Genus of Quadrupeds 


was the other. ä 


CH AP. VII. 
The Conclufion. 


A ND now it is time to pauſe a while, and re- 

flect upon the whole. And as from the Con- 
ſiderations in the preceding Boo k, we have eſpe- 
cial Reaſon to be thankful to our infinitely merciful 
Maker, for his no leſs Kind than Wonderful Con- 
trivances of our Body; ſo we have Reaſon, from 


this brief View I have taken of this laſt Tribe of 


the Creation, to acknowledge and admire the ſame 
Creator's Work and Contrivances in them. For we 
have herea large Family of Animals, in every par- 
ticular Reſpe&, curiouſly contrived and made, for 
that eſpecial Poſture, Place, Food, and Office or 
Buſineſs which they obtain in the World. So that 
if we conſider their own particular Happineſs and 
Good, or Man's Uſe and Service; or if we view 
them throughout, and confider the Parts wherein 
they agree with Man, or thoſe eſpecially wherein 
they differ; we ſhall find all to be fo far from be- 
ing Things fortuitous, undeſigned, or any Way ac- 
cidental, that every Thing is done for the beſt; all 
wiſcly contrived, and incomparably fitted up, and 
every Way worthy of the great Creator. And he 
that will ſnut his Eyes, and not ſee Gop (a) in theſe 


6 a) — Deum namque ire per omnes 
Tierraſſus trafuſque Maris, Calumgue prefundum. 
— Armenta virot, genus omne Feratum. 3 
. Virgil. Georg. hb. iv. + 
bis 
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his Works, even of the poor Beaſts of the Earth, 
that will not ſay (as Elibu hath it, Job xxxv. 10, 
11.) Where is God my Maker, who teacheth us more 
than the Beaſts of the Earth, and maketh us wiſer than 
the Fowls of the Heaven? Of ſuch an one we may 
uſe the Pfalmiſt's Expreſſion, P/al. xlix. 12. That 
he is like the Beaſts (b) that periſb. | 
' (b) Alus qui nullum ominind Daum gſt dixerunt, non modo non 
Pbilaſepbos, ſed ne homines quidem fuifſe dixerim ; qui, mutis fimil- 
limi, ex ſalo corpore confliterunt, nibil widentes animo. Lactant. 
hb, vii. cap. 9. . | 3 
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A SURVEY of BIRDS. 


ERAVING briefly, as well as I could, 
2] diſpatched the Tribe of Quadrupeds, 
© I ſhall next take a brief and tranſi- 
ent View of the feathered Tribe. 

A And here we have another large 
* * province to expatiate in, if we 
ſhould deſcend to every Thing wherein the nk 
manſhip of the Almighty appears. But I my 

- Contract my Survey as much as may be; and ſhall 
therefore give 2 ſuch Hints and Touches upon 
this curious Family of Animals, as may ſerve for 

Samples of the reſt of what might be obſerved. 


GB AP: 
of the Motion of Birds, and the Parts miniſtring 
d __ thereto. 


of other Animals, and an amphibious Way of 
Life; partly in the Air, and partly on the Land and 
Waters; ſo is their Body accordingly ſhaped, and 
all their Parts incomparably fitted for that * 1 


A this Tribe hath a different Motion from that 


desi of ſuch Animals as afford Milk. 


234 Motion and Parts of Birds. Hook VII. 


Life and Motion; as will be found. by a curſory 
View of ſome of the Particulars. And the 

I. And moſt viſible Thing, is the Shape and 
Make of their Body, not thick and clumſy, but in- 
comparably adapted to their Flight: Sharp before, 
to pierce and make Way through the Air, and then 
by gentle Degrees riſing to its full Bulk. To which 
we may add. 8 

H. The neat Poſition of the Feathers throughout 
the Body; not ruffled, or diſcompoſed, or placed 
ſome this, ſome a contrary Way, according to the 
Method of Chance; but all artificially placed (u), 
for facilitating the Motion of the Body, and its Se- 
curity at the ſame Time, by way of Cloathing : 
And for that End, moſt of the Feathers tend "3. 
ward, and are laid over one another in exact and 
regular Method, armed with warm and ſoft Down 
next the Body, and more rougly made, and curi- 
ouſly cloſed next the Air and Weather, to fence 
off the Injuries thereof. To which Purpoſe, as alſo 
for the more eaſy and nimble gliding of the 
through the Air, the Proviſion Nature hath made, 
and the Inſtinct of theſe Animals to preen and dreſs 
their Feathers, is admirable ; both in Reſpect 
of their Art and Curioſity in doing it, and the O:/- 
bag(b), Glands, and whole Apparatus for that Ser- 


/ 


(a) See before Book IV. Chap. 12. Note (1). 

Mr. Willughby ſaith, there are two Glands for the Se- 
erection of the unctuous Matter in the Oil- bag. And fo they 
appear to be in Geeſe, But upon Examination, I find, that in 
moſt other Birds (ſuch at leait as I have enquired into,} there 
is only one Gland; in which are divers little Cells, ending in 
two or three larger Cells, lying under the Nipple of the O-/- 
bag. This Njpple is perforated, and being preſſed, or drawn 
by the Bird's Bill, or Head, emits the liquid Oil, as it is in 
me Birds, or thicker unctuous Greaſe, as it is in others. The 

whole Oik-bag is in its Structure ſomewhat conformable to the 


Il. And 
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III. And now having ſaid thus much relating to 
the Body's Motion, let us ſurvey the Grand Inſtru- 
ment thereof, the Mings. Which as they are prin- 
cipal Parts, fo are made with great Skill, and pla- 
ced in the moſt commodious Point of the Body (c. 
to give it an exact Equipoiſe in that ſubtile Mediunt, 
the Air. ä 14 5 
And here it is obſervable, with what incompa- 
rable Curiolity every Feather is made; the Shaft | 
exceeding ſtrong, but hollow below, for Strength | 
and Ligbtneſs Sake; and above, not much leſs 
ſtrong, and filled with a Parenchyma or Pith, both 
ſtrong and light too. The axes as nicely gauged 
on each Side as made; broad on one Side, and ; 
narrower on, the other; both which, incompara- 
bly miniſter. to the progreſſive Motion of the 
Bird, as alſo to the Union and Cloſeneſs of the 
Wing (4). "It 


E 


de) In all Birds that fly much, or that have the moſt Occa- 
ſion for their Wings, it is manifeſt that their Wings placed 
in the very beſt Part, to balance their Body in the Air, and to | 
as ſwift'a Progreſſion as their Wings and Body are capa- 
ble of: For otherwiſe we ſhoald perceive them to reel, and fl | 
"unſteadily ; as we fee them to do, if we alter their Zqui iſ, 
by cutting the End of one of the Wings, or hanging a Weight 
at avy of the extreme Parts of the Body. But as for ſuch Birds 
as have as much Occaſion for Swimmiog as Flying, and whoſe 
Wings are therefore ſet a little out of the Center of the Body's 
Gravity, ſee Book IV. Chap. 8. Nete (q), and for ſuch as have 
more Occaſion for Diving than Flying, and whoſe Legs are, 
for that Reaſon, ſet more backward, and their Wings more 
forward, Chap. iv. Note (A of this Book, 
© (4) The wiſe Author of Nature hath afforded an Example 
of the great Nicety in the Formation of Birds, by the Ni 
- obſerved in a Part no more conſiderable than the Vanes of the 
Flag- feathers of the Wing. Among others, theſe two Things 
are obſervable: 1. The Edges of the Exterior or narrow Vanes 
bend downwards, but of the interior wider Vanes npwards; 
by which Means they catch, hold, and lie cloſe to one ano- _ 
ther, when the Wing is ſpread ; ſo that not one Feather my 


— 
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336 The Wings of Birds, Book VII. 
And no leſs inquiſitive is the textrine Art of the 
Plumage (e) alſo; which is fo curiouſly: wrought; 
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miſs.its full. Force and Impulſe upon the Air. 2, A yet lefler 
Nicety is obſerved, and that is, in the very ſloping the Tips 
of the Flag-Feathers: The interior Vanes being neatly floped ' 
away to a Point, towards the outward Part of the Wing; and 
the exterior Vanes fl towards the Body, at leaſt in many 
Birds; and in the Middle of the Wing, the Vanes being equal, 
are but little oped. Sg that the Wing, whether extended or 
mut, is as neatly ſloped and formed, as if conſtantly trimmed 
with a Pair of Sciſſors, Mo cha N 
(e Since no exact Account, that I know of, hath been gi. 
ven of the Mechaniſm of the ams, or Webs of the Feathers, 
my Obſervation may not be unacceptable.. The Vase conſiſts 
not of one continued Membrane, becauſe if one be broken, it 
Would hardly be reparable; but of many Lamine, which are 
thin, ſtiff, and ſomewhat of the Nature of a thin-Quiil, To- 
wards the Shaft of the Feather, (eſpecially in the Flagſeathers 
of the Wing,) thoſe Lamine are broad, &c. of a ſemicircular 
Form ; which ſerve for Strength, and for the cloſer ſhutting 
of the Laminæ to one another, when Impulſes are made u 
the Air; Towards the outward Part of tre Vane, theſe Lami- 
xe grow flender and.taper; On their under Side they are thin 
and ſmooth, but their upper-ovuter; Edge is parted into two 
hairy Edges, each Side having a different Sort of Hain, lami- 
pared. or n and ſlender and bearded above. the 
- ather half. I bave, as well as I could, repreſented the upper 
moſt Edge of one of theſe Lamin in Fig. 18. with ſome of the 
Hairs on each Side, magnified with a Miergicope., Theſe 
| bearded briftles,. or Hairs, on one Side the Laming, have ſtrait 
Beard, as in Fe. 19. thoſe on the, other Side, have hooked 
Bieards on one Se the lender Part of the Briſtle, and ftraic 
| ones on the other, as in Fig. 20. Both theſe Sorts of Briſtles 
| Se (only REG: and not dls) | 8. re preſent - 
| ed as they grow upon the upper Edge of the Lamina , 7. 
0 F . And 2 the Vane, the hooked Beards of _ 
Lamina, always lie next the ſtrait Beards of the next La- 
_mina; and by that Means lock and bold each other; and 
| by pretty Mechaniſm, brace the Laming cloſe, to one an- 
| other. And if at any Time the Vane happens to be ruffled 
| and diſcompoſed, it can by this muy eaſy Mechaniſm, be 
| | reduced and repaired. Yide Book IV. Chap. 12. ' Note Cn. 
| 
| 


* 
_— 9 1 
r 
8 1 ” 2 8 „ 
80 * Aa PH * 4 Wh , nd - 
— F © 1.5%, 2 a 
. . _— - . 
- 75 482 WY 
® ; 5 #4, * * 


Chap. I. The Tails of Birdie. 337 


and fo artificially interwoven, that it cannot be 
viewed without Admiration, eſpecially when the 
Eye is aſſiſted with Glaſſes. | 

And as curiouſly made, ſo no leſs curiouſly are 
the Feathers placed in the Wing, exactly accord- 
ing to their ſeveral Lengths and Strength: The 
Principals ſet for Stay and Strength, and theſe again 
well lined, faced, and guarded with the Covers and 
Secondary Feathers, to keep the Air from paſſing 
through, whereby the ſtronger Impulſes are made 
thereupon. 

And laſtly, to ſay no more of this Part, that de- 
ſerves more to be ſaid of it, what an admirable A- 
paratus is there of Bones, very ſtrong, but withal 
light and incomparably wrought? of Foints, which 
open, ſhut, and every way move, according to the 
Occaſions either of extending it in Flight, or with- 
drawing the Wing again to the Body? and of 
various Muſcles; among which the peculiar Strength 
of the Pectoral Muſcles deſerves eſpecial Remark, 
by Reaſon they are much ſtronger (f) in Birds than 
in Man, or any other Animal, not made for Fly- 


ing. | * 
IV. Next the Wings, the Tail is in Flight con- 
ſiderable; greatly aſſiſting in all Aſcents and De- 


W 


V Petorales Muſculi Hominis flictentes humeros, par vi & pa- 
rum carnofi ſunt ; non gu,jů“t 50am aut 70am partem omnium Muſ- 
 Culoram Hominis, E contra in Avibus, Pectorales Muſculi waſtiſ+ 
mi ſunt, & æguant, imd excedunt, & magis pendent, quam re- 
ligut omnes Muſculi eju/dem Avis fimul ſumpti. Borell. de Mot. 
Animal. vol. i. Prop. 184. . 

Mr. Willughby having made the like Obſervation, hath this 

RefleQtion on it: Whence, if it bz poſſible for Man to fly, it 15 
thought by them who have curiouſly weighed and ' conſidered the 
Matter, that he that would attempt ſuch a thing with Hopes of Suc- 
cſi, muſt fo contrive and adapt bis Wings, that he may make Uſe 

bis Legs, and not his Arms, in managing them : (becauſe the. 


uſcles of the Legs are ſtronger, as he obſerves.) Willugh. 2 wt 


Ornith. lib. i. cap. 1. ſect. 19. 


W 
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ſcents in the Air, as alſo ſerving to ſteady (g) 
Flight, by keeping the Body upright in that ſubtile 
and yielding Medium, by its readily turning and an- 

ſwering every Vacillation of the Body. | 
And now to the Parts ſerving to Flight, let us 
add the nice and complete Manner of its Perform- 
ance; all done according to the ſtricteſt rules of 
Mechaniſm (4). What Rower on the Waters, what 
Artiſt on the Land; what acuteſt Mathematician 
could give a more agreeable and exact Motion to the 
Wings, than theſe untaught flying Artiſts do theirs! 
Serving not only to bear their Bodies up in the Air, 
but allo to waft them along therein, with a ſpeedy 
progreſſive Motion, as alſo to ſteer and turn them 
this Way and that Way, up and down, faſter or 
flower, as their Occaſions require, or their Pleaſure 

leads them. | 

V. Next to the Parts for Flight, let us view the 
Feet and Legs miniſtring to their other Motion : 
Both made light, for eaſier Tranſportation through 
the Air; and the former ſpread, ſome with Mem- 
branes for Swimming (i), ſome without, for ſteady 
| | Going, 


 _ 


(2) Mr. Willughby, Ray, and many. others, imagine the 
principal Uſe of the Tail to be to ſteer and turn the Body in the 
Air, as a Rudder. But Borell; hath put it beyond all Doubt, 
that this is the leaſt Uſe of it, and that it is chiefly to aſſiſt 
the Bird in its Aſcents and Deſcents in the Air, and to obvi- 
2te the Vacillations of the Body and Wings. For as for turn- 
ing to this or that Side, it is performed by the Wings and In- 
clination of the Body, and but very little by the help of the 
(+) See Borelli ubi eProp. 182, Cc. 
(i) It is conſiderable in all Water-Fowl, how exactly their 
Legs and Feet correſpond to that Way of Life, For either 
their Legs are long, to enable them to wade in the Waters : 
$0” Ap. which caſe, their Legs are bare of Feathers a good way 
dre the Knees, the more conveniently for this Purpoſe. 
heir. Toes alſo are all abroad; and in ſuch as bear the 
& Name of Mud/uckers, two of the Toes are ſomewhat gr | 
$I EE ES | t 
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Going, for Perching, for Catching and Holding 
of Prey (&), or for Hanging by the Heels to ga- 
ther their Food (/), or to fix themſelves in their 
Places of Retreat and Safety. And the latter, name- 
ly, the Legs, all gurved for their eaſy Perching, 
Rooſting, and Reſt, as alſo to help them upon 
their Wings in raking their Flight, and to be 
therein commodiouſly tucked up to the Body, ſo as 
not to obſtruct their Flight. In ſome long, for 
Wading and Searching the Waters; in ſome of a 
moderate Length, anſwerable to their vulgar Oc- 
caſions; and in others as remarkably ſhort, to an- 
ſwer their eſpecial Occaſions and Manner of Life 


(n). To all theſe let us add the placing theſe laſt 
men- 


— 


that they may not eaſily fink in walking upon boggy Places, 
And as for ſuch as are whole-footed, or whoſe Toes are web- 
bed together, (excepting ſome few) their Legs are generally 
ſhort, which is the molt convenient Size for Swimming. And 
it is pretty enough to ſee how artificially they gather up their 
Toes and Feet when they withdraw their Legs, or go to take 
their Stroke; and as artificially again extend or open their 
whole Foot, when they preſs upon, or drive themſelves forward 
in the Waters. | 
{4) Some of the Characteriſticks of Rapacious Birds, are, 
to have hooked, firong, and ſharpepointed Beats and Talons, fitted 
for Rapine, and tearing of Fleſh; and firong and brawny Thighs, 
for ftriking down their Prey. Willughby Ornith. lib. ii. cap. 
1. Raii Synopſ. Av. Method. p. 1. | 
Such Birds as climb, particularly thoſe of the Icod-pecker 
Kind, have for this Purpoſe, (as Mr. Willughby obſerves, lib. 
ii. Cap. 4.) 1. Strong and muſculous Thighs. 2. Short 
Legs and very ſtrong. 3. Toes — two forwards and two 
back-wards. Their Toes alſo are cloſe joined together, that 
they may more ſtrongly and firmly lay hold on the Tree they 
climb upon. 4. All of them — have a hard ſtiff Tail, bending 
alſo downwards, on which they lean, and fo bear up taemſclves 
in climbing. 
(m) * and Swallows have remarkably ſhort Legs, 


eſpecially the former, and their Toes graſp any mm, 3 — 
eſts,- . 


and other ſuch Occaſioas as — to hang 9 6 


Airongly. All which is uſeful to them in building their 
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mentioned Parts in the Body. In all ſomewhat our 
of the Center of the Body's Gravity (), but in ſuch 
as ſwim more than 1n others, for the better rowing 
their Bodies through the Waters, or to help them in 
that Diving (0) too. x 


by their Heels. But there is far greater Uſe of this Structure 
of their Legs and Feet, if the Reports be true of their hang- 
ing by the Heels in great Cluſters (after the manner of Bees) 
in Mines and Grottos, and on the Rocks by the Sea, all the 
Winter. Of which latter, I remember the 'late learned Dr. 
Fry told this Story at the Univerſity, and confirmed it to me 
fince, viz. That an antient Fiſherman, accounted an honeſt 
Man, being near ſome Rocks on the Coaſt of Cornwall, ſaw at 
a very low Ebb, a black liſt of ſomething adhering to the Rock, 
which when he came to examine, he found it was a great num- 
ber of Swallows, and, if I miſremember not, of Swifts alſo, 
hanging by the Feet to one another, as Bees do; which were 
covered commonly by the Sea-Waters, but revived in his warm 
Hand, and by the Fire. All this the Fiſherman himſelf aſſu- 
n — Doctor. Of this, ſee more Chap. iii. Note Cd) of this 
ok. 

(n) In the Birds that frequent not the Waters, the Wings 
are in the Center of Gravity, when the Bird' lies along, as 
in Flying; but when it ſtands or walks, the Erection of 
= Body throws the Center of Gravity upon the Thighs and 

cet. | 

(e) See Chap. iv. Note (k). 
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* having diſpatched the Parts principally 

| concerned in the Motion of the Feathered 

Tribe, let us proceed to ſome other Parts not yet 

\* , animadverted upon. And we will * 2 8 
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Head, concerning which I have already taken no- 
tice of its Shape tor making way through the Air; 
of the Make of the Bill, for gathering Food, and 
other Uſes; the commodious Situation of the Eye; 
and I might add that of the Ear too, which would 
be in the Way, and obſtruct Flight, if it was like 
that of moſt other Animals: Alſo I might ſay a 
out deal of the Conformation of the Brain, and of 
the Parts therein wanting, and of others added, 
like to what is obſervable in Fiſbes; whoſe Poſture 
in the Waters reſembles that of Birds in the 
Air (a), and both very different from Man and 
Beaſts: and laſtly, to hint at no more, I might 
ſurvey the peculiar Structure of the Larynx (6), 


the 
oo | \ 0 1 5 2 *\ 


1 6 
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a Cerebre Hominum & rupedum in pleriſque fanilia 
exiſtunt. — Capitibus Volacrum & Piſcium contenta ab \ wtriſque 
prieribus longs dizverſa, tamen inter /e, Thor ac iyi 

parties Symbola -repertuntur, - The particulars wherein the 
Brains of Birds and Fiſhes. agree with one another,; aaf 
wherein they differ from the Brain of Man end Beaſts, ſte 
in the (ame juſtly famous Author, Willis Cereb. Anats cap. 


ay Circa bifurcationem Aſperes Arteriæ, elegans - Artificts li- 
beret agentis indicium detegitur ex Avium comparatione cum Qua- 
arupedibus : cam Vocis gratia in diverſis Avibus di verſam muſcu- 
lorum fabricam bifurcationi Aſpere Arteria dederit, quorum nullum 
wveftigium extat in Homine & Quadrupedibus mibi wiſts, ubi om- 
nes wocis muſculos capiti Arteriæ junxit. In Aquila, &c. ſupra 
bifurcationem, Sc. Steno in Blaſ. Anat. Animal. p. ii. cap. 


be Aſpera Arteria is very remarkable in the Srwan, which 
is thus deſcribed; by T. Bartholin, viz. Aſpera Arteria admi- 
rande ſatis firuture,. Nam pro Colli langitudine deorſum Oc- 
Japbagi, comes proteuditur donec ad flernum pervyeniat, in cujus 
— 2 fe incuruo flexu infinuat recondit, welut in tuto 
loco & thecd, moxgue ad fundum tjuſdem cavitatis delata. ſur - 
Jum refletitur, egrediturgue anguſlias Sterni, & Claviculis me- 
diis concenſis, quibus ut fulcro nititur, ad Thoracem ſe flectit 
— Miranda hercle modis cmnibus conflitutio E Reſpirationi in- 
fervit & Veci. Nam cùm in flagnorum funde edulia pro with 
guærat, longiſimo indiguit cello ne Wr JSuffocationis incur- 
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the Tongue, (c), the inner Ear (d), and many matters 
| | beſides Z 


—_— 


re et periculum. Et ceriè dum dimidiam fere horam toto Capite 
& Collo pronis wade immergitur, pedibus in altum elatis cæls- 
gue ob werf, ex ed Arteriæ que pectorit difts vaginæ recluſa eff 
portions, tanquam ex condo promo ſpiritum Baurit. Blaſ. ib. cap. 


IO. 

(e The Structure of the Tongue of the Wood Pecker is very 
fingular and remarkable, whether we look at its great Length, 
its Bones and Muſcles, its encompaſſing Part of the Neck and 
Head, the better to exert itſelf in Length; and again, to re- 
tract it into its Cell; and laſtly, whether we look at its ſharp, 
horny, bearded Point, and the gluey Matter at the End 
of it, the betrer to ſtab, to ſtick unto, and draw out little 
Maggots out of Wood, Utilis enim Picis (ſaith Coiter) ad 
Fermicules, Formicas, aliaque Injeta wenanda talis Lingua 
foret. Siguidem Picus, innata Jud ſagacitate cum deprebendit 
alibi in arboribus, wel carie, alud de cauſa cavatis, Ver- 
mes inſectagus deliteſeere, ad illes volitat, ſeſeque digitis ungu- 
liſque. pofterior;bus robuſtiſſimis, & Caude penis rigidiſſimis 
fufteutas, donec valido ac peracuto Rofiro arborem pertundat ar- 
bore periuſd, fora mini refirum immittit, ac quo animalcula fri- 
dore extitet percellatgue, magnum in arboris cave emittit wocem, 
inſeca witiferdtione hac concitata hue illurgue repumt ; Picus v 
lingram ſuam exirit;{ atque acultis, hami/que animalia infigit, 


 infexa"ottrabir & devorar, Vide Blabi ubi ſupra, p. ii. cap. 


24. 

99 I have before, in Book IV. Chap. 3. Note Cu), taken no- 
-tice of what others have obſerved concerning the inger Ear 
of Birds, reſerving my own Obſervations for this Place: Which 
1 hope may be acceptable, not only for being ſome of them 
new, but alſo ſhewing the Mechaniſm of Hearing, in Gene- 


In this Organ of Birds, I ſhall take notice only of three 
Paris, the Membranes and Cartilages; the Columella; and 
the Conclave: The Drum, as ſome call it, or Membrana Tym- 
„, as others, con ſiſts of two Membranes ; the Outer, which 
covers the whole Maatas, Baſon, or Dram, (as ſome call it) 
and the inner Membrane, To ſupport, diſtend, and relax 
the outermoſt, there is one ſingle Cartilage, reaching from 
the Side of the Meatas, to near the Middle of the Membrane. 
On the Top of the Colamel/a is another Cartilage, confiſt- 
ing of three Bes, a. G. c. in Fig. 23. The longeſt mid - 
ale Branch 2. is joined to the Top of the ſingle upper Car- 
- filage before ſpoken of, and aſſiſts it to bear up the upper 
- "outer Membrane; The two Branches, 6. e. are joined to 5 a 
| s 


* 
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Os Petreſum, at ſome Diſtance from the outer Membrane: 


Upon this inner Cartilage, is the inner . 
the two outer Sides of which a. 6. and ae. are joined to 


the outer Membrane, and make a kind of three-ſquare Bag. 
The Deſign of the two Branches or Legs of the Cartilage, 2 
c. are, I conceive, to keep the Cartilage and Columella from 
wavering Side-ways, and to hinder them from flying too 
much back: There is a very fine ſlender Ligament extended 
from the oppoſite Side, quite croſs the Mearus or Baſon, to 
the Bottom of the Cartilage, near its joining to the Columel- . 
2 Thus much for the Membraze Tympani, and their Carti- 
es. 
The next Part is the Columella (as Schelbammer calls it.) 
This is a very fine, thin, light, bony Tube ; the Bottom of 
which ſpreads about, and gives it the Reſemblance of a wooden 
Pot-lid, ſuch as I have ſeen in Country Houſes. It exactly 
ſhuts into, and covers a Feramen of the Conclave, to which it 
is braced all ound, with a fine ſubtile Membrane, compoſed 
of the tender Auditory Nerve. This Bottom or Baſe of the 
Columella, I call the Operculum. 

The laſt Part, which ſome call the Labyrinth and Cochlea, 
conſiſting of Branches more like the Canales Semicirculares 
in Man, than the Cochlea, I call the Conclave Auditis, It is 
(as in mod other Animals) made of hard context Bone. In 
moſt of the Birds I have opened, there are circular Canal:, 
ſome larger, ſome lefler, crofſing one another at right Angles, 
which open into the Conclave. But in the Gooſe it is other- 
wiſe, there being cochleous Canals, but not like thoſe of other 
Birds. Ia the Conclave,. at the Side oppoſite to the Oper- 
culum, the tender Part of the Auditory KG enters and li- 
8 _ all thoſe inner retired Parts, wiz. the Conclave and Ca- 
zal;. 
As to the Paſſuger, Columne, and other Parts obſervable in 
the Ear of Birds, 1 ſhall pals them by, it being ſufficient to 
my Purpoſe, to have deſcribed the Parts principally concern- 
ed in the Act of Hearing, And as the Ear is in Birds the 
moſt ſimple and incomplex of any Animal's Ear; ſo we may 
from it make an eaſy and rational Judgment, how Hearing is 

rformed, wiz. Sound being a Tremer or Undulation in the 
Air, cauſed by the Collifion of Bodies, doth, as it moves 
along, ſtrike upon the Drum, or Merbrana Tympani, of the 
Ear: Which Motion, whether {trong or languid, ſhrill or ſoft, 
tuneful or not, is at the ſame Inflant — upon the Carti- 
lager, C lumella, and Operculum, and ſo communicated to the 
Aaduory Nerve in the Conclave, 

And now if we compare the Organ and Act of Hearing with 
thoſe of Sight, we ſhall find that the Conc/ave is to Hearing, 
as the Retina is to Sight; that ſonorous Bodies make their 
2 4 Igmqpfkeſ⸗- 
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beſides z but for a Sample, I ſhall only inſiſt up- 
on the wonderful Proviſion in the Bill for the 
judging of the Food, and that is by peculiar 
Nerves lodged therein for that Purpoſe; ſmall and 
leſs numerous in ſuch as have the Aſſiſtance of 
another Senſe, the Eye; but large, more numer- 
ous, and thickly branched about, to the very End 
of the Beak, in ſuch as hunt for their Food out 
of Sight in the Waters, in Mud, or under 
Ground (e). | 


And 


— _ * » © — — — 
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Impreſſions thereby on the Brain, as viſible Objects do by the 
Retina. Allo, that as there is an Appararns in the Eye, by the 
opening and ſhutting of the Pupil, to make it correſpond to 
all the Degrees of Light, ſo there is in the Ear, to make it 
conformable to all the Degrees of Sound, a noble Train of 
little Bones and Muſeles in Man, c. to ftrain and relax the 
Membrane, and at the ſame Time to open and ſhut the Ba, of 
the Stapes (the ſame as what I call the Operculum in Birds :) 
But in Birds there is a more ſimple, but ſufficient Apparatus 
for this Purpoſe, tender Cartilages, inſtead of Bones and Joints, 
. to correſpond to the various Impreſſions of Sounds, and to o 
and ſhut" the Opereulum. Beſides which, I ſuſpect the Liga- 
ment I mentioned, is only the Tendon of a Muſcle, reachin 
ro the inner Membrana Tympani, and joined thereto, (as T find 
by a ſtricter Scrutiny) and not to the Cartilage, as I imagined, 
By this Muſcle, the inner Membrane, and by Means of that 
the Outer alſo, can de diſtended or relaxed, as it is in Man, by 
the Malleus and its Muſcle, Cc. | 
e Flat-billed Birts, that grope for their Meat, have three 
Pair-of Nerves, that come into their Bills, whereby they have 
that Acturacy \'to diſtinguiſh what is proper for Food, and what 
to be rejefted by their Tafte, when they do not fee it. This was 
| evident in a Ducks Bill and Head; Ducks having larger 
eres that come into their Bills than Geeſe, or any other Bird 
that I have ſeen ;" and therefore qua fr and grope out their Meat 
the moſt, But thin I diſcovered none of theſe Nerves in round- 
Gilled Birds. But finct, in my Anatomies in the Country in a 
Rook," I firſt obſerved two Nerves that came down betwwixt the 
yes into the upper Bill, but . ſmaller than any of the 
three Pair of Nerves in the Bilis of Ducks, but larger than the 
- Nerver tn any other round-billed Birds, And it is remarkable that 


e Bites mere than any ether rina. bill Birds, ſeem 1 
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And now from the Head and Mouth paſs we to 
its near Ally, the Stomach, another no leſs notable 
than uſeful Part; whether we confider the Elegancy 
of its Fibres and Muſcles, or ics Multiplicity; one 
to ſoften and macerate, another to digeſt; or its 
Variety, ſuited to various Foods, ſome membra- 
nous, agreeable to the frugivorous, or carni- 
yorous Kind; ſome muſculous and ſtrong (f), 
ſuited to the Comminution, and grinding of 
Corn and Grain, and ſo to ſupply the Defe& of 
Teeth. * | 

And now to this Specimen of the Parts, I might 
add many other Things, no leſs curiouſly contrived, 
made, and ſuited to the Occaſions of theſe Vola- 
tiles; as particularly the Structure and Lodgment 

of the Lungs (g/: the Configuration of the Breaſt, 
| n and 


— — 


for their Meat in Cow-dung, & c. Mr. J. Clayton, # Philoſ. 
Tranſ. No 206. 

T ebjerved three Pair of Nerwes in all the broad-billed Birds 
that I could meet with,” and in all ſuch as feel for their Ford out 
of Sight, as Snipes, Woodcocks, Curlews, Geeſe, Duchs, Teals, 
Widgeons, &c. Theſe Nerves are very large, equalling almeſf 
the Optic Nerve in Thitkneſi. — Two are diſtributed nigh the End 
af the upper Bill, and are there very much expanded, paſſing through 
the Bone into the Membrane, lining the Roof of the Mowh, Dr. 
A. Moulen, ibid. No 199. Or both in Mr. Lowrhorp's Abridg, 
vol. ii. p. 861, 862. 5 

72 The Gizzard is not only made very ſtrong, eſpecially in 
the Granivorous ; but hath alſo a Faculty of Grinding what is 
therein: For which Purpoſe, the Bird ſwalloweth rough Stones 
down, which when grown ſmooth, are rejected and caſt out 
of the Stomach, as uſeleſs. This Grinding may be heard in 
Falcons, Eagles, c. by laying the Ear cloſe to them, when 
their Stomachs are empty, as the famous Dr. Harvey ſaith, De 
Generat, Exer. 7. ws 

As to the Strength of the Gizzard, and Uſe of Stones to 
the Digeſtion of Fowls, divers curious Experiments may be 
met with, tried by Signeur Redi, with Glaſs Bubbles, ſolid 
Glaſs, Diamonds, and other hard Bodies. See his Exp. Nat. 

lt is no leſs remarkable in Birds, that their Lungs ad- 
here to the Thorax, and have but little Play, than _— 
| other 
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and its Bone, made like a Keel, for commodious 
Paſſage through the Air, to bear the large and 
ſtrong Mulcles, which move the Wings, and to 
counterpoiſe the Body, and ſupport and reſt it upon 
at Rooſt. The Neck alſo might deſerve our Notice, 
always either exactly proportioned to the Length 
of the Legs, or elſe longer, to hunt out Food, to 


ſearch in the Waters (Y); as alſo to counterpoiſe 


other Animals they are looſe, and play much, which is a good 


;'% 


the Body in Flight (i). And laſtly, I might here 
N take 


Proviſion for their ſteady Flight. Alſo they want the Dia- 
agm, and inſtead thereof, have divers large Bladders made 
of thin tranſparent Membranes, with pretty large Holes out of 
one into the other. Theſe Membranes fem to me to ſerve 
for Ligaments, or Braces to the Viſcera, as well as to contain 
Air. Towards the upper Part, each Lobe of the Lungs is per- 
forated in two Places, with large Perforations ; whereof one 
is towards the outer, the other towards the inner Part of the 
Lobe. Through theſe Perforations, the Air hath a Paſſage 
into the Belly, (as in Boot I. Chap. 1. Note (h);) that is, into 
the forementioned Bladders ; fo that by blowing into the 4/pe- 
ra Arteria, the Lungs will be a little raiſed, and the whole 
Belly blown up, ſo as to be very turgid. Which doubtleſs is 
a Means to make their Bodies more or leſs buoyant, according 
as they take in more or leſs Air, to facilitate thereby their 
Aſcents, and Deſcents ; like as it is in the Air-Bladders of 
Fiſhes, in the laſt cited Place, Nore Ci). 18 
. » (6) Such Birds as have long Legs, have alſo a long Neck; for 
that otherwiſe they could not cimmodiouſiy gather up their Food, ei- 
ther on Land, or in the Water. But on the other Side, thoſe which 
have long Necks, bave not always long Legs, as in Swans — whoſe 
Necks ferwe them to-reach to the Bottom of Rivers, Ac. Willugh- 
by's Ornithol. lib. i. cap. 1. ſect. 7, , 

(i) We have ſufficient Inſtances of this in Geeſe, Ducks, &c. 
whoſe Wings (their Bodies being made for the Convenience 
of Swimming) are placed out of the Center of Gravity, nearer 
the Head. But the extending the Neck and Head in Flight, 
cauſeth a due Zquipoiſe and Libration of the Body upon the 
Wings ; which is another excellent Uſe of the long Necks of 
theſe Birds, beſides that of reaching and ſearching in the Wa- 
ters ſor their Food, 

But in the Heron, whoſe Head and long Neck (although 
tacked up in Flight,) over-balance the hinder Part of the Bo- 
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take Notice of the Defect of the Diaphragm, ſo ne- 
ceſſary in other Animals to Reſpiration; and alſo of 
divers other Parts redundant, detective, or varying 
from other Animals. But it would be tedious to 
inſiſt upon all; and therefore to the Examples al- 
ready given, I would rather recommend a nice In- 
ſpection (&) of thoſe curious Works of God, which 
would be manifeſt Demonſtrations of the admirable 
Contrivance and Oeconomy of the Bodies of thoſe 
Creatures. | 

From the Fabrick therefore of their Bodies, I 
ſhall paſs to a Glance of one or two Things, re- 
. lating to their State; and fo conclude this Genus of 
the Animal World. 


— — 


dy ; the long Legs are extended in Flight, to counterpoiſe the 
Body, as well as to ſupply what is wanting in the Tail, from 
the Shortneſs of it. 

(4) Steno thus concludes his Myology of the Eagle, Imper- 
Seda hac Muſculoram deſcriptio, non minits arida «ft Legent:bus, 
quam In/peatantibus fuerit jucunda eorundem præparatio. Elegan- 
tina enim Mechanices artificia, creberrim? in illis obvia, verbir 
non ni ob/curt exprimuntur, carnium autem duttu, tendinum colore, 
iaſertionum proportione, & trechlearum diſtributione oculis expofita 
omnem ſuptrant admirationem. Steno in Blaſ. Anat. Animal. p. 


FBV 


C HAP. III. 
Of the Migration of Birds. 


Oncerning the State of this Tribe of Animals, 

the firſt Thing I ſhall ſpeak of, (by Reaſon 

God himſelf inſtanceth in it,) ſhall be their Mi- 
gration, .mentioned Fer. viii. 7, Yea, the Stork in 
the Heaven knoweth ber appointed Times, and the T 75 
te, 
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te, and the Crane, and the Swallow, obſerve the Time 
of their Coming; but my People, &c. | 

In which Actof Migration, there are two Things 
to me exceedingly notable. ©. One is what the Text 
fpeaks of, their knowing their proper Times for 
their Paſſage, when to come (a), when to go; as 
alſo that ſome ſhould come, when others go; and 
ſome others go, when theſe come. There is no 
doubt but the Temperature of the Air, as to Heat 
and Cold, and their natural Propenſity to breed 
their Young, may be great Incentives to thoſe 
Creatures to change their Habitation: But yet it is 
a very odd Inſtinct, that they ſhould at all ſhift their 
Habitation; that ſome certain Place is not to be 
found in all the Terraqueous Globe, affording them 
convenient Food and Habitation all the Year, ei- 
ther in the colder Climes, for ſuch as delight in the 
colder Regions; or the hotter, for ſuch Birds of Paſ- 
ſage as fly to us in Summer. 

Alſo it is ſomewhat ſtrange, that thoſe untaught 
unthinking Creatures ſhould fo exactly know the 
beſt and only proper Seaſons to go and come, This 
gives us good Reaſon to interpret the MYND ap- 
pointed Times () in the Text, to be ſuch Times as 
the Creator hath appointed thoſe Animals, and hath 
accordingly, for this End, imprinted upon their Na- 
tures ſuch an Inſtinct, as exciteth and moveth them 


— — 


— 


— 


(a) Curioſa res e, ſcire quam exatlt hoc genus avium [Gruum] 
quotanniz obJervet tempora ſui reditũt ad ms. © Anno 1667, prime 
Grues comparuerynt in campefiribus Piſæ 20 Feb. c. F. Redi 
Exp. Nat. p. 100. ubi plura, ; 
. From WM indixit, conftituit, ſcil. locum, vel tempus, ubi 
wel quando aliquid fieri debet. Buxt. in verb. | 
De weluntate ſud certiorem reddidit. Con. Kircher Concor- 
dant. Pars 1. Col: 1846. WWD Generaliter pro re aliqud cer- 
1d, atteſtald, & definitd accipitur. 1. Pro tempore cerlo & con- 
ituto, 2. Deinde pro fiflo ſeu Solennitate, que certo & Hate 
tempore clebratur. 3. Pro loco certo conflituto, Id. ibid, Col, 
37 ˙ ads * 
= thus, 


Caae. III. Migration of Birds. 349 


thus, at proper Times, to fly from a Place that 
would obſtruct their Generation, or not. afford con- 
venient Food for them, and their Young, and be- 
take themſelves to another Place, affording all that 
is wanting for Food or Incubation. 
And this leads me to another Thing remarkable 
in this Act of Migration; and that is, That thoſe 
unthinking Creatures ſhould know what Way to 
ſteer their Courſe (c), and whither to go. What, 
but the Great Creator's Inſtinct, ſnould ever move 
a. poor fooliſh Bird to venture over vaſt Tracts of 
Land, but eſpecially over large Seas ? If it ſhould 
be ſaid, That by their high Aſcents up into the Air, 
they can ſee croſs the Seas; yet what ſhould teach 
or perſuade them, that that Land is more proper 
for their Purpoſe, than this? That Britain (for In- 
ſtance,) ſhould afford them better Accommodati- 
ons than Egypt (d), than the Canaries, than Spain, 
or 


— — — — 


(c) Quit non cum admiratione videat ordinem & politiam pere - 
grinantium Avium, in itinere, turmatim volantium, per langes ter- 
rarum & maris tratus abſque Acu marind — Quit eas certum 
iter in atris mutabili regione docuit * Quis præteritæ figna, & fu- 
turæ viæ indicia? Quis eas ducit, nutrit, & wite neceſſaria mi- 
niſtrat ? Quits inſulas & boſpitia illa, in guibus victum reperiant, 
indicavit ; modumgue tjuſmodi loca in peregrinationibut ſuis inveni- 
endi ? Hec ſan? ſuperant hominum captum & induſftriam, qui non 
nifs longis experientiis, multis itinerariis, chartis geographicis, — 

acis magnetic bensficio, — eju/modi marium 3 terrarum trac- 
tus conficere tentant & audent. Lud. de Beaufort. Coſmop. Di- 
vina, ſect. v. cap. 1. oy 

(4) I inſtance particularly in Eg yp?, becauſe Mr. Wllughby 
thinks Swallows fly thither, and into Erie, &e, and that 
they do not lurk in Holes, or under Water, as Olaus Magnus 
reports. Yide Ornith. lib. ii. cap. 3. But Ermulicr puts the 
Matter out of Doubt, who faith, Memini ne pluret, quam 
guas Medimnus caperit, Hirundines ar4# coacervatas intra Pij+ 
cine cannas, ſub glacie prorſus àd ſenſum canine pulſan:cs 
lamen, reperiie, Etmuller Diſſert. ii. cap. 10. ſet. 5. This, 
as it is like what Ol. Magnus ſaith, ſo is a confirmation of it. 
The Archbiſhop's Account is, In Septentrionalibus aquis fe? 
#ius caſu Piſcatoris extrahuntur Hirundines, in m dum conglo- 

- | mer a 
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or any of thoſe many intermediate Places over which 
ſome of them probably fly. 

And laſtly, to all this, let us briefly add the Ac- 
commodations theſe Birds of Paſſage have, to enable 
them to take ſuch long Flights, viz. the Length of 
their Wings, or their more than ordinary Strength 
(e) for Flight. 


2 


meratæ maſſe, que ore ad o, & ala ad alam, & pede ad pedem 
poſt 2828 autumni ſeſe inter cannas deſcenſuræ collig arunt. 
— Maſſa autem illa per imperitos adoleſcentes — extracta, atque in 
e£ftuaria portata, caleris acceſſu Hirundines reſolutæ, volare gui- 
em incipiunt, ſed exigus tempore durant. Ol. Mag. Hiſt. lib. 
xix. cap. 20. g 

Since my penning this Note, we had, at a Meeting of the 
Royal Society, Feb. 12. 1717, a farther Confirmation of Swal- 
lows retiring under Water in Winter, from Dr. Colas, a Perſon 
very curious in theſe Matters; who ſpeaking of their Way of 
Fiſhing in the Northern Parts, by breaking Holes, and draw- 
ing their Nets under the Ice, faith, at he ſaw fixteen 
Swallows fo drawn out of the Lake of Samrodt, and abgut 
thirty out of the wy > great Pond in Ro/ineilen; and that at 
Schlebitten, near an Houte of the Earl of Dohna, he ſaw two 
Swallows juſt come out of the Waters, that could ſcarce ſtand, 
being very wet and weak, with their Wings hanging on the 
Ground; and that he hath obſerved the Swallows to be often 
weak for ſome Days after their Appearance. 

(e) As Swallows are well accommodated for long Flights, 
by their long Wings, ſo are 2uails by the Swengik of their 
pectoral Muſcles, by tne Breadth of their Wings, c. For 
Quails have but ſhort Wings fer the Weight of their Body ; 
and yet they fly from us into warmer Parts againſt Winter, 
and to us in Spring, croſſing our Seas. 80 divers Travellers 
tell us, they croſs the Mediterranean twice a Year, flying from 
Europe to Africa, and back again : Thus Biulonius, in Mr. iI 
Iughby, faith, When aue ſailed from Rhodes t Alexandria 4 
Egypt, many Quails flying from the North towards the South, 
| quere taken in our Ship; whence I am werily perſuaded, that they 
Hut Places: For formerly alſo, when I ſailed out of the Iſle of 
Zant 1 Morea, or Negropont, in the Spring Time, I had ob/erv- 
% Quails fixing the contrary Way, from South 10 North, that they 
| night abide there all Summer. At which Time aljo, there were 
" great many taken in our Ship, Ornith. p. 170. | 
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C23:4+P IF; 
Of the Incubation of Birds. 


Nother Thing relating to the State of this 
Tribe of Animals, is their Incubation. 

And firſt, the Egg itſelf deſerves our Notice. Its 
Parts within, and its cruſty Coat without, are ad- 
mirably well fitted for the Buſineſs of Incubation. 
That there ſhould be one Part provided for the For- 
mation of the Body (a), before its Exit into the 
World, and another for its Nouriſhment, after it 
1s come into the World, till the Bird is able to ſhift 
for, and help itſelf; and that thefe Parts ſhould be 
ſo accurately braced, and kept in due Place (3), is 
certainly a deſigned, as well as curious Piece of 


Workmanſhip. 
And 


——_— 


(a) The Chicken is formed out of, and nouriſhrd by, the White 
alone, till it be grown Great. The Yolk ſerves for the Chicken't 
Nouriſhment, afier it is well grown, and partly allo after it is 
hatched. For a good Part of the Yolt remains after Excluſion, be- 
ing received into the C hicken's Belly ; and being there reſerved, as 
in a Store-bouſe, is by the | Appendicula, or Ductus Inteſtinalis,] 
41 by a Funnil, conveyed into the Guts, and jerves inftead of Milt, 
Kc. Willughby's Ornith, - lib. i. cap. 3, J{p/um animal ex 
albo liguore Oi corporatur. Cibus ejus in lautes eff, Plin. lib. x. 


Cap. 53. 

1 el ſaith, The long ſharp Eggs bring Females; the round 
ones, with a larger Compaſs at the ſharper End, Males. Hitt. 
An, lib. vi. cap. 2. After which, he tells us of a Sot at Sy- 
racuſe, that ſat Drinking fo long, till Eggs were hatched, 
as alſo of the Cuſtom of Egypr, of hatching Eggs in Duoghull-: 


(6) As the Shell and Skin keep the Volk and two Whites 
together; ſo each of the Parts (the Volk and inner White at 


leaſt,) 


| 


* 
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And then as to the Act itſelf of Incubation, What 
a prodigious Inſtinct is it in all, or almoſt all the 
ſeveral Species of Birds, that they, and only they, 
of all Creatures, ſhould berake themſelves to this 
very Way of Generation? How fhould they be 
aware that their Eggs contain their Young, and 
that their Production is in their Power (c)? What 
ſhould move them to betake themſelves to their 
Neſts, and there with Delight and Patience to abide 
the due Number of Days? And when their Young 
are gotten into the World, I have already ſhewn 
how admirable theirArt, their Care, and rey is in 
bringing them up until, and only until, they are 
able to ſhifr for themſelves. | 


— 1 


leaſt,) are ſeparated by Membranes, involving them. At each 
End of the Egg is a 'Treddle, fo called, becauſe it was former- 
ly thought to be the Sperm of the Cock. But the Uſe of theſe 
(faith Dr. Harvey, in Willugh. Ornitb. as. 3.) is to be, as it 
avert, the Poles of this Microcoſm, and the Connections of all the 
Membranes twifted and knit together, by which the Liquors are 
mot only conſerved, each in its Place, but do alſo retain ibæir due 
Poſition one to another, This, although in a great Meaſure 
true, yet doth not come vp to what I have myfelf obſerved ; 
for I find that theſe Chalaze, or T reddles, ſerve not barely to 
keep the Liquors in their Place, and Poſition to one another; 
but alſo to keep one and the ſame Part of the Yolk uppermoſt, 
let the Egg be turned nearly which Way it will: which is done 
by this Mechaniſm ; The Che/aze are ſpecifically lighter than 
the Whites, in which they ſwim; and being braced to the 
Membrane of the Volk, not exactly in the Axis of the Volk, 
but ſomewhat out of it, cauſeth one Side of the Volk to be 
heavier than the other; ſo that the Volk being by the Chalaze 
made buoyant, and kept ſwimming in the Midſt of two Whites, 
is by its own heavy Side kept with the fame Side always up- 
rmoſt ; which uppermoſt Side, IL have ſome Reaſon to thisl, 
is that on which the Cica/ricula lies; that being commonly 
uppermoſt in the ſhell, eſpecially in ſome Species of Eggs 
more, I think, than others. | 
de) All Birds lay a certain Number of Eggs, or nearly 
that Number, and then hetake themſelves to their Incubation ; 
dat if their Eggs be withdrawn, they will lay more. Of which 


. fee Mr. Rgy's,Wi/dem of God, p. 137. 
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And laſtly, when almoſt che whole Tribe of Birds 
do thus, by incubation, produce. their Young, it 
is a wonderful Deviation, that ſome few Families 
only, ſhould do it in a more novercal Way (4), 
without any Care or Trouble at all, only by lay- 
ing their Eggs in the Sand, expoſed to the Hear 
and Incubation of the Sun. Of this the Holy Scrjp- 
ture itſelf gives us an Inſtance in the Oſtrich: Of 
which we have an Hint, Lam. iv. 3. The Daugh- 
ter of my People is beceme cruel, like the Oftriches in 
the Wilderneſs. This is more plainly expreſſed in 
Job xxxix. 14, 15, 16, 17. [The Oftrich] leav- 
eth her Eggs in the Earth, and warmeth them in the 
Duſt, and fergetteth that the Foot may cruſh them, or 
that the wild Beaſt may break them. She is hatdened 
againſt her Young ones, as though they were not hers : 
Her Labour is in vain, without Fear. Becauſe GO D 
hath deprived ber of Wiſdom, neither hath he impart- 
ed unto her Underſtanding, In which Words I ſhall 
take Notice of three Things: 1. Of this anoma- 
lous Way of Generation. It is not very ſtrange, 
that no other Incubation but that of the Sun, ſhould 
produce their Young ; but it is very odd and won- 


8 — * 
= — — 


(d) The Tabon is a Bird no bigger than a Chicken, but is 
ſaid to lay an Egg larger than a Gooſe's Egg, and bigger than 
the Bird itſelf. Theſe they lay a Yard deep in the Sand, 
where they are hatched by the Warmth of the Sun; after 
which they creep out, and get to Sea for Proviſions. Nava- 
rette's Account of. China, in Colle. of Voyages, vol. i. This Ac- 
count is, in all Probability, borrowed from Nieremberg, or Her- 
nandex (that copied from him), who call this Bird by the 
Name of Daie, and its Eggs Tapun, not the Bird itſelf, as Na- 
warette doth. But my Friend Mr. Ray ſaith of it, Hiforia f- 
bac proculdubio fabuloſa & fulſa t. Quamviſ enim Aves non- 
nulla maxima ova pariunt, ut uv. g. Alke, Lomwiz, Anates, 
Arcticæ, c. hujuſmodi tamen unum duntaxat, non plura, ova 
ponunt anteguam incubent : nec ullam in rerum naturd avem dari 
exiſtimo cujus ova albumine careant. Cum Albumen præcipua evi 


pars fit, quodgue primum fatui alimentum ſubminiſtrat. © Rail, 
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derful that any one Species ſhould vary from all the 
reſt of the Tribe. Bur above all, 2. The ſingular 
Care of the Creator, in this Caſe, is very remark- 
able, in ſupplying ſome other Way the Want of 
the Parent-Animals Care and E£7opy4(e), ſo that the 
Young ſhould, notwithſtanding, be bred up in 
thoſe large and barren Deſerts of Arabia and Afri- 
ca, and ſuch like Places where thoſe Birds dwell, 
the moſt unlikely and unfitting (in all human Opi- 
nion) to afford Suſtenance to young helpleſs Crea- 
tures; but the fitteſt therefore to give Demonſtra- 
tions of the Wiſdom, Care, and eſpecial Providence 
of the infinite Creator and Conſervator of the 
World. 3. The laſt Thing I ſhall Remark is, 
That the Inſtincts of Irrational Animals, at leaſt of 
this ſpecified in the Text, is attributed to Gop. 
For the Reaſon the Text gives why the Oftrich is 
hardened againſt ber Young Ones, as though they were 
not bers, is, Becauſe GOD hath depri 2 of Wif- 
dom, and not imparted Underſtanding to her; 1. e. he 
hath denied her that Wiſdom, he hath not impart- 
ed that Underſtanding, that =7py4, that natural In- 
ſtinct to provide for, and nurſe up her Young, that 
moſt other Creatures of the ſame, and other Tribes, 
are endowed with. | 

Thus I have diſpatched what I intended to inſiſt 
upon concerning the State of this Set of Animals; 
of which, as alſo of their admirable Inſtincts, a great 


td 
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(e) The Eggs of the Oftrich being buried in the Sand, are che- 
riſhed only by the Heat of the Sun, till the Young be excluded : For 
the Writers of Natural Hiftory do generally agree, that the old 
Birds, after they have laid and covered their Eggs in the Sand, 
forſake them, and take no more Care of them. Willugh. Ornith. 
lib. ii. cap. 8. ſect. 1. | 

But there is another Offrich [of America] which Acaret tells 
us of, that takes more Care of her Young, by carrying four of 

her Eggs, a little before ſhe hatcheth, to four Parts of her 
Neſt, there to breed Worms for Food for her Young. Acaret's 
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deal more might deſerve our eſpecial Obſervation 3 
particularly the admirable Curiofity, Art, and Va- 
riety of Nidification (f), uſed among the various 
Species of Birds; the great Sagacity, and many 
Artifices uſed by them in the Inveſtigation and Cap- 
ture of their Prey (g), the due Proportion of the 
more and leſs uſeful, the Scarcity of the Voracious 
and Pernicious, and the Plenty of the Manſuete 
and Uſeful (5). Alſo the Variety of their Motion 
and Flight might deſerve Conſideration, the Swift- 
neſs of ſuch whoſe Food is to be ſought in far diſ- 
tant Places, and different Seaſons (i); the flower 
Motion, and ſhort Flights, of others more Domeſ- 
tick; and even the Aukwardneſs of ſome others to 
Flight, whoſe Food is near at hand, and to be got- 
ten without any great Occaſion of Flight (). Theſe, 
and divers other ſuch like Things as theſe, I ſay, I 
e f have ſpoken more largely unto; but I ſhall 
paſs them by with only a bare Mention, having al- 
ready taken Notice of them in the Company of other 
Matters of the like Nature, and manifefted them 
to be Acts of excellent Deſign, Wiſdom, and Pro- 
vidence in the great Creator, | 


be A n 


See Book IV. Chap. 123. 

(g) See Book IV. Chap. 11. and 14. 

(+5) See Book IV. the Beginning of Chap. 10. 

(i) See Book IV. Chap. 8. 

{(k) The Colymbi, or Douchers, having their Food near at 
hand in the Waters, are remarkably made for Diving therein. 
Their Heads are ſmall, Bills ſharp-pointed, Wings ſmall, Legs 
flat and broad, and placed backward, and nearer the Tail than 
in other Birds ; and laſtly, their Feet, ſome are whole-footed, 
ſome cloven-foated, but withal fin-toed, Yide Millugb. Ornitb. 


lib. ill, ſect. 5 ; 


Aa2 CHAP. 7 | 


The Conclufion. 


ND now, if we reflect upon the whole Mat- 
ter, we ſhall here find another large Tribe of 
the Creation, abundantly ſetting forth the Wiſdom 
. and Glory of their great Creator, We praiſe the 
Ingenuity and Invention of Man, for the Contri- 
vance of various pneumatick en, ra we think 
them witty, even for their unſucceſsful Attempts to 
ſwim in, and fail through that ſubtle Element the 
Air; and the curious Mechaniſm of that Artiſt is 
had in Remembrance, and praiſe to this Day, who 
made a Dove, or an Eagle (a) to fly but a ſhort 
Space. And is not theretore all imaginable Honour 
and Praiſe due to that infinite Artiſt, that hath fo 
admirably contrived and made all the noble Variety 
of Birds; that hath with ſuch incomparable Curioſi- 
ty and Art, formed their Bodies from Head to Tail, 
without and within, that nor ſo much as any Muſ- 
cle, or Bone, no, not even a Feather (), is unar- 
tificially made, miſplaced, redundant, or defective, 
in all the ſeveral Families of this large Tribe ? Bur 
every Thing is ſo incomparably performed, fo nice- 
ly fitted up for Flight, as to ſurpaſs even the Imi- 
tation of the moſt ingenious Artificer among mortal 
rational Beings. 


— — a. * 


(a) See Book V. Chap. 1. Note (aa). 

(b) Deus non ſolum Angelum, & Hominem, ſed nec exigui & 
contemptibilis animantis 3 nec Avis pennulam, nec Herbe 
Hoſcalum, nec Arboris folium, fine ſuarum partium convenientia 

dereliguit. Auguſtin; de Civ, Dei, lib. v. cap. xi. 


BOOK 


B Bt o K VIII 
Of INSECTS and REPTILES. 


CHAP. I. 
Of Inſefts in general. 


* AVING diſpatched that Part of the 
Animal World, which uſed to be ac- 
counted the more perfect, thoſe Ani- 
mals ſtiled leſs pelfect, or imperfect, 

& will next deſerve a Place in our Survey, 
becauſe, when ſtrictly inquired into, we ſhall find 
them to be ſo far from deſerving to be accounted 
mean and deſpicable Parts of the Creation, owing 
their Original and Production to Putrefactions, Cc. 
as ſome have thought, that we ſhall find them, I 
ſay, noble, and moſt admirable Works of Gon. 
For, as the famous Natural Hiſtorian, Pliny (a), 
prefaceth his Treatiſe of Inſefs, to prevent the Re- 
proach of condeſcending (as might be thought) to 
ſo mean a Subject: In great Bodies, ſaith he, Na- 
ture had a large and eaſy ſhop to work upon obſequious 


„ 


(a) In magnis . corporibus, Cc. Plin. Nat. Hift. libs. 
Aa 3 Matter; 


xi. cap. 2. 


" 
DDr 
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| Matter; whereas, in theſe ſo ſmall, and as it were no 

| Badies, what Footſteps of Reaſon, what Power, what 
Jace Perfection is there? Of this having given an 

nitance or two of the exquiſite Senſes, and curi- 

ous Make of ſome Inſects (5), he then goes on, We 

admire, ſaith he, the turrigerous Shoulders of Ele- 

| phants, the ** Necks and Creſts of others, but, 
| ſaith he, tbe Nature of Things is never more complete 
than in the leaſt Things. For which. Reaſon he in- 
| treats his Readers (as I do mine) that becauſe they 
| lig bted many of the Things themſelves which be took 
| Notice of, they would not therefore diſdainfully condemn 
| Bis Accounts of them, fince, ſaith he, in the Contem- 

| Plation of Nature, nothing ought to ſeem Superfluous. 

Thus that eminent Naturaliſt hath made his 
own, and my Excuſe too: the Force and Verity 
whereof will farther appear, by what I hall ſay of 
theſe Animals, which (as deſpicable as they have 
been, or perhaps may be thought) we ſhall find as 
exquiſitely contrived, and curiouſly made for that 
Place and Station they bear in the World, as any 
other Part of the Animal World. For if we conli- 
| der the innumerable Variety of their Species, the 
| prodigious Numbers of Individuals, the Shape and 


a WE 
th. Ver" 


„ 


| 
| +  *" 44 ahh 
| (b) Ubi ret fenſur collecauit is Culice? Er fort alia difu 
| h * minora, Sed ubi Vim in  pretendit: Ubi Guftatum ap- 
| plicavit ? Ubi Oderatum inſtruit ? Ubi werd truculentam lam 
| & portione maximam vocem ingeneravit Qu fubtilitats Pen- 
was adnexuit ? pratkingavit Peduw crara* Diſpaſait jrjunam 
| Caueam, wit Aluum? Avidam N & potiſſumum bumani, 
tim, accendit ? Tehun werb perfodiends tergori, qua ſpiculavit 
ingenio Alque ut in cafaci cum cerni mon poſſit exilitas, ita 
reciproed gemina vis arte, ut fodiendo acuminatum pariter ſorben- 
deque fiftuleſum rt. Ryos Teradin ad per foranda Rebora cum 
| fono tefle dente affixit * Potiſſimumque + ligno cibatum fecit : 
Sed turrigeros Flephantorum miramur bumeres, T col- 
la; & traces in jublime jactus, Tigrium rapinas, Leonum juba;, 
cum rerum natura nuſquam magis quam in minimis, tota fit. Plin. 


Make 
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Make of their little Bodies, and every Part thereof, 
their Motion, their Inſtincts, their regular Gene- 
ration and Production; and, to name no more, the 
incomparable Beauty and Luſtre of the Colours of 
many of them, what more admirable and more 
manifeſt Demonſtration of the infinite Creator, than 
even this little contemned Branch of the Animal 
La But let us take a ſhort View of Particu- 
ars. 


W SHSSOC 5 8 22 22 2 SC 22 
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8. 
CH:4P.- 1 
Of the Shape and Structure of Inſefs. 


| Br? us begin with the Shape and Fabrick of 


their Bodies: Which although it be ſomewhat 
ifferent from that of Birds, being particularly, for 
the moſt Part, not ſo ſharp before, to cut and make 
way thro' the Air, yet it is better adapted to theit 
Manner of Life. For conſidering that there is little 
Neceſſity of long Flights, and that the Strength and 
Activity of their Wings doth much ſurpaſs the Re- 
ſiſtance their Bodies meet with from the Air, there 
was no great Occaſion their Bodies ſnould be ſo 
ſharpened before. But the Condition of their Food, 
and the Manner of gathering it, together with the 
reat Neceſlity of accurate Viſion by that admira- 
ble Proviſion made for them by the reticulated Cor- 
nea of their Eyes; theſe Things, I ſay, as they re- 
quired a larger Room, ſo were a good Occaſion for 
the Largeneſs of the Head, and its Amplitude be- 
fore. But for the Reſt of their Body, all is well 
made, and nicely poiſed for their Flight, andevery 
other of their Occaſions, 9 
Aa4 And 
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And as their Shape, ſo the Fabrick and Make of 
their Bodies is no leſs accurate, admirable, and ſin- 
gular; not built throughout with Bones, and co- 
vered with Fleſh and Skin, as in moſt other Ani- 
mals; but covered with a curious Mail of a middle 
Nature (2), ſerving both as Skin and Bone too, for 
the Shape, as well as Strength and Guard, of the 
B2dy; and as it were on Purpoſe to ſhew, that the 
great Contriver of Nature is not bound up to one 
Way only. | 


(a) Inſecta non videntur Ner vos habere, nec Offa, nec Spinat, 
vec Carnlaginem, nec Pinguia, nec Carnes, nec Cruſtam quidem 
fragilem, ut quedam marina, nec que jure dicatur Cutis : 
medice cujuſdam inter omnia bæc nature corpus, &c. Plin. Nat. 
Hiſt, lib. xi. cap. 4- 


bids i g AP; "NE. 
73 07 the Eyes and Antennæ of Inſects. 


O this laſt-mentioned Guard, we may ad 
chat farther Guard provided in the Eyes and 
Antenne. The Structure of the Eye, is, in all 
Creatures, an admirable Piece of Mechaniſm; but 
that obſervable in the Eyes of Inſects ſo peculiar, 
that it muſt needs excite our Admiration: Fenced 
with its own Hardneſs, yea, even its own accurate 
Viſion, is a good Guard againſt external Injuries ; 
and its Cornea, or outward: Coat, all over beſet 
with curious, tranſparent, lenticular (a) Inlets, en- 

| WA abling 


1 


(a) The Cornea of Flies, Waſps, Cc. are ſo common an 
Enteitainment with the Microſcope, that every body knows 
it is z curious Piece of Lattice-Work. In which this is remark- 


able, 
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abling thoſe Creatures to ſee (no doubt) very accu- 
rately every Way, without any interval of Time or 
Trouble to move the Eye towards Objects. 

And as for the other Part, the Antennæ, or Feel- 
ers, whatever their Uſe may be in cleaning the 
Eyes, or other ſuch like Uſe; they are, in all Pro- 
bability, a good Guard to the Eyes and Head, in 
their Walk and Flight, enabling them, by the Senſe 
of Feeling, to diſcover ſuch Annoyances, which by 
their Proximity may perhaps eſcape the Reach of 
the Eyes and Sight (5). Beſides which, they are a 

Curious 


— 


able, that every Foramen is of a lenticular Nature; ſo that we 
ſee Objects through them topſey-turvey, as through ſo many 
convex Glaſſes: Yea, they become a {mall Teleſcope, when 
there is a due focal Diſtance between them and the Zens of the 
Microſcope. | 
This lenticular Power of the Cornea, ſupplies (as I ima» 
ine) the Place of the Cryſtalline, if not of the Vitreous 
— too, there being neither of thoſe Humours that I 
could ever find, (although for Truth ſake, 1 confeſs I have not 
been ſo «diligent as I might in this Enquiry ;) but inſtead of 
Humours and 7 unicks, I imagine that every Lens of the Cornea 
bath a diſtin Branch of the Optic Nerve miniſtring to it, and 
rendering it as ſo many diſtinct Eyes. So that as moſt Animals 
are binocular, Spiders for the moſt Part octonocular, and 
ſome, (as Mr. Willughby thought, Raii Hift. Inſe#. p. 12.) 
ſenocular ; ſo Flies, &c. are multocular, having as many Eyes 
as there are Perforations in their Cornea. By which Means, 
as other Creatures are obliged to turn their Eyes to Objects, 
theſe have ſome or other of their Eyes ready placed towards 
Objects, nearly all round them: Thus particularly it is in the 
Dragon- Fly, (Libella,) the greateſt Part of whoſe Head is poſ- 
ſeſſed by its Eyes. Which is of excellent Uſe to that preda · 
tious Inſet, for the ready ſeeing and darting at ſmall Flies all 
round it, on which it preys. 

(5) It is manifeſt, that Inſects clean their Eyes with their 
Fore-legs, as well as Antenne, And confidering that as they 
walk along, they are perpetually feeling, and ſearching be- 
fore them, with their Feelers, or Antenne; therefore I am 
apt to think, that beſides wiping and cleaning the Eyes, the 

fes here named may be admitted. For as their Eyes are 
immoveable, ſo that no Time is required for the turning their 


4 : Eyes 


© 
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curious Piece of Workmanſhip, and in many, a very 
beautiful Piece of (c) Garniture to the Body. 


Eyes to Objects; ſo there is no Neceſſity of the Retina, or 
Optic Nerve, being brought nigher unto, or ſet farther off from 
the Corxea, (which would require Time,) as it is in other 
Animals: But their Cornea and Optic Nerve, being always at 
one and the ſame Diſtance, are fitted only to ſee diſtantial 
Objects, but not ſuch as are very nigh : Which Inconvenience 
the Feelers obviate, leſt it ſhould be prejudicial, in occaſioning 
the Inſet to run its Head againſt any thing. 

And that this, rather than the wipin 4 Eyes, is the chief 
Uſe of the Fetlers, is farther manifeſt from the Antenne of the 
Flip Fh, and many other Inſects, which are ſhort, and ftrait, 
and incapable of being bent unto, or extended over the Eyes: 
As alſo from others enormouſly long, ſuch as thoſe of the Ca- 
pricorni, or Goat-chafers, the Cadew-Fly, and divers others, 
both Beetles and Flies. | 

(c) The lamellated Antenne of ſome, the clavellated of 
others, the neatly articulated of others, the feathered and di- 
vers other Forms of others, of the Scarab, Papilionaceaus Gnat, 
and other Kinds, are ſurprizingly beautiful, when viewed 
through a Microſcope. And in ſome, thoſe Anrenne diftinguiſh 
the Sexes: As in the Gnat-4:nd, all thoſe with Tufts, Feathers, 
and Bruſh-horns, are Males; thoſe with ſhort, fingle-ſhafted 

Antenne, are; Females. 


o 


CHAP. W. , 
Of the Parts and Motion of Inſecti. 


IROM the Head, paſs we to the Members, 
F concerned in their Motion. And here we 

ave a copious Subject, if I was minded to expati- 
ate. I might take Notice of the admirable Mecha- 
niſm in thoſe that creep; the curious Oars in thoſe 
amphibious Inſects that ſwim and walk (2); the 
| incom- 


— — — 


* 


r 


. All the Families. of Hydrecanthari, Netonedi, ke. have 
their hindmoſt Legs made very nicely, with 8 
oints 
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incomparable Proviſion made in the Feet of ſuch 


as walk, or hang upon ſmooth Surfaces (5); the 


great Strength and Spring in the Legs of ſuch as 
leap (c); the ſtrong and well-made Feet and Ta- 
lons of ſuch as dig (d): And, to name no more, 
the admirable Faculty of ſuch as cannot fly, to con · 
vey themſelves with Speed and Safety, by the Help 
of their Webs (e), or ſome other Artifice, to make 

their 


— 


8 2 


Joints flat, and Briſtles on each Side towards the End, ſerving 
for Oars to ſwim; and then nearer the Body, are two ſtiff 
Spikes, to enable them to walk, when Occafion is. 

(6) I might here name divers Flies, and other Inſects, who, 
beſides their ſharp hooked Nails, have alſo ſkinny Palms to 
their Feet, to enable them to ſtick on Glaſs, and other ſmooth 
Bodies, by Means of the Preſſure of the Atmoſphere. But be- 
cauſe the Example will illuſtrate another Work of Nature, as 
well as this, I ſhall chuſe a fingular Piece of Mechaniſm, in 
one of the largeſt Sorts of Hydrocantbari. Of theſe large ones 
there are two Sorts, one largeſt, all black, with Antenne hand- 
ſomely embgiled at the Ends. The other ſomewhat leſſer, 
hardly fo black, with capillary Aatennæ; the Forehead, Eeoes 
of the Yagine, and two Rings on the Thorax, of a tawney Co- 
lour. The Female hath Yagine, prettily furrowed, the Male 
ſmooth. But that which is moſt to our Purpoſe in this Male, is 
a Flap, or hollowiſh Cap near the middle Joint of the fore 
Legs, which, when clapped on the Shoulders of the Female 
Coitu, ſticks firmly thereon : After the Manner as I have ſeen 
Boys carry heavy Stones, with only a wet Piece of Leather 
clapped on the Top of the Stone. 

ee Thus Graſhoppers and Crickets have brawney ftrong 
Thighs,” with long, ſlender, but ſtrong Legs, which enable 
them to leap with great Agility and Strength. 

{4) I have — to fee with what great Quickneſs, Art, 
and Strength, many Veſpæ Ichneumons, Wild Bees, and Beetles, 
perforate the Earth, yea, even Wood itſelf : But the moſt re- 
markable Animal in this Way, is the Mole Criciet, in Book IV. 
Chap. 13. Note (+). 

te 1 have with Pleaſure often ſeen Spiders dart out their 
Webs, and fail away by the Help thereof. For the Manner 
of which fee Mr. Lowthorp's Abridgment, vol. ii. p. 794. from 
Dr. Lifter and Dr. Hulſe, who both claimed the Diſcovery 
thereof, And- both do ſeem to have hit thereupon, without 


any Foreknowledge of what each other hath diſcovered, as 1s 


% 


: 
2 my 
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their Bodies lighter than the Air (F): Theſe, and 
a. Multitude ot other ſuch like Things as theſe, I 
| might, 


 ® 4 > 


— — 


faid in the laſt cited Place, and as I more particularly find by 
Mr. Ray's Pbilaſ. Letters, printed anno 1718, p. 95. Kc. By 
which alſo I find, the two ingenious Doctors were very modeſt 
in their Claims, and very amicable in the Matter. 10 one of 
Dr. Liſter's to Mr. Ray, he thinks there is a fair Hint of the 
Darting of Spiders in Ariſtot. Hift. An. lib. ix. cap. 39. and 
in Pliny, lib. xi. cap. 24. But for their Sailing, that the An- 
cients are ſilent of, and he thinks it was ſeen firſt by him. Abd 
in another Letter, Jan. 20, 1670, ſpeaking of the Height 
Spiders are able to fly, he faith, The lat October, &c. I took 
Noel ice that the Air was very full of Webs, I forthwith mounted 
zo. the Top - of the higheſt Steeple on the Minſter [in York,] and 
cauld thence diſcern them yet exceeding high above me. Some that 
Fell, and were entangled upon the — 1 took, and found 
them ta be Lupi, which Kind ſeldom or never enter Houſcs, and 
cannot be ſuppoſed to have taken their Flight from the Steeple. 
There are, (IL imagine,) divers Animals, as well as 
Spiders, that have ſome Way of Conveyance, as little known 
to us as that of Spiders formerly was. Thus the Squillule, 
Pulices Arboreſcentes, and microſcopical Animalcules of the ſtag- 
nating Waters, ſo numerous in them as to diſcolour ſometimes - 
the Waters, and make them look as if they were tinged Red, 
Yellow, or Green, or covered with a thick green Scum; all 
which is nothing but Animalceules of that Colour. That theſe 
Creatures have ſome Way of Conveyance, I conclude, becauſe 
moſt ſtagnating Waters are ſtocked with them, new-Pits and 
Ponds, yea, Holes and Gutters on the Tops of Houſes and 
Steeples. That they are not bred there by æquivocal Genera- 
tion, every ingenious, conſidering Philoſopher will grant; 
that they have not Legs for travelling ſo far, is manifeſt from 
IofpeQtion : And therefore I am apt to think, that they have 
fome Faculty of inflating their Bodies, or darting out Webs, 
and making their Bodies buoyant, and lighter than Air; or 
their Bodies, when dry, may be lighter than Air, and fo they 
can ſwim from Place to Place; or the Eggs of ſuch as are ovi- 
parous, may be light enough to float in the Air. But then the 
viviparous (as my late ingenious Friend, Mr. Charles King, 
ſhewed me the Pulices Aquat. Arboreſ, are; theſe, I ſay,) can- 
not be this Way accounted for. The Cauſe of theſe latter Suſ- 
2 was, that, in the Summer Months I have ſeen the PA- 
ices Arbore/. and the green Scum on the Waters, (nothing but 
Animalcules, as I ſaid,) lie in a manner dry on the Surface of 


de Waters g. at which Time {as I have ſhewn in Bet IV. Chap. 


11. 
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might, I ſay, take Notice of, as great Evidences 
of the infinite Creator's Wiſdom : But left I ſhould 
be too tedious, I will confine my Obſervations to 
the Legs and Wings only. And theſe, at firſt 
View, we find to be incomparably fitted up for 
their intended Service, not to over-load the Body, 
nor in the leaſt to retard it; but to give it the moſt 
proper and convenient Motion. Whar, for Exam- 
ple, can be better contrived, and made tor this Ser- 
vice, than the Wings? Diſtended and ſtrengthen- 
ed by the fineſt Bones, and theſe covered with the 
fineſt and lighteſt Membranes, ſome of them adorn- 
<d with neat and beautiful Feathers (g); and many 
of them provided with the fineſt Articulations, and 
Foldings, for the Wings to be withdrawn, and 
neatly laid up in their /agiz, and Caſcs, and again 
readily extended for Flight (+). 

And then for the Poiſing ot the Body, and keep- 
ing it upright, and ſteady in Flight, it is an admi- 
rable Artifice and Proviſion for this Purpoſe; in 


11. Note (n), thoſe Animalcules copulate ; and, perhaps, 
they may at the ſame Time change their Quarters, and {ck our 
new Habitations for their numerous Offspring, as well as 
themſelves. 

(2) It is well known to all Perſons any way converſant in 
microſcopical Obſervations, that theſe elegant Colours of 
Moths, and Butterflies, are owing to neat and well made Fea- 
thers, ſet with great Curioſity and Exactneſs in Rows, and 

Order. 

(4) All that have Elytra, Scarabs, (who bave whole L- 
tra, or reaching to the Podex, or the 'HunxuMinleger, ſuch as 
Earwigs, and Staphilini of all Sorts,) do, by a very curi- 
ous Mechaniſm, extend and withdraw their membranaceous 
Wings, (wherewith they chiefly fly;) and it is very pretty 
to ſee them prepare themſelves for Flight, by thruſting out, 
and- unfolding their Wings, and agaia withdraw thoſe Folate, 
and neatly fold in the Membranes, to be laid up fafely in 
their Eltra or Caſes. For which Service the Bones are well 
Placed, and the Joints miniſtring thereunto are accurately con- 
trived, for the moſt compendious, and commodious folding 
up the Wings, ; 
ſome, 


OED 


our Sight; to conſider, 


366 Parts and Motion of Inſets. Book VIII. 


fome, by four Wings (i); and in ſuch as have but 
two, by Pointels, and Poiſes placed under the 
Wings, on each Side the Body. 5 
And laſtly, It is an amazing Thing to reflect up- 
on the ſurprizing Minuteneſs, Art, and Curioſity 
of the (4) Joints, the Muſcles, the Tendons, the 
Nerves, neceſſary to perform all the Motions of the 
Legs, the Wings, and every other Part. I have 
already mentioned this in the larger Animals ; but 
to conſider, that all theſe Things concur in minute 
Animals, even in the ſmalleſt Mite; yea, the Ani- 
malcules, that (without Microſcopes, ) eſi 
Tay, that ——— 
Animals have all the Joints, Bones, Muſcles, Ten- 
dons, and Nerves, neceſſary to that briſk and ſwift 
Motion that many of them have, is ſo ſtupendous 
a Piece of curious Art (1), as plainly manifeſteth 


the 


(i) For the keeping the Body ſteady and upright in Flight, 
it generally holds true, (if I miſtake not,) that all bipennated 
Inſects have Poi/es joined to the Body, under the hinder Part 
of their Wings; but ſuch as have four Wings, or Win 
with Elytra, none. If one of the Poiſes, or one of the leſſer 
auxiliary Wings be cut off, the Inſect will fly as if one Side 
overbalanced the other, until it falleth on the Ground; ſo if 
both be cut off, they will fly aukwardly, and unſteadily, ma- 
niſeſting the Defe& of ſome very neceſſary Part. Theſe Po- 
Jes, or Pointels, are, for the moſt part, little Balls, ſet at the 
Top of a ſlender Stalk, which they can move every Way at 
Pleaſure. In ſome they ſtand alone; in others, (as in the whole 
Flepp-Fly Tribe,) they have little Covers or Shields, under 
which they lie and move. The Uſe, no doubt, of theſe Poi- 
fes, and ſeconda r Wings, is to poiſe the Body, and to 
obviate all the Vac ations thereof in Flight; ſerving to the 
Inſect, as the long Pole, laden at the Ends with Lead, doth 
the Rope-dancer . 

(k) As all the parts of Animals are moved by the Help of 


_, theſe; ſo there is no doubt but the minuteſt Animals have ſuch 

ke Parts: But the Muſcles and Tendons of ſome of the lar- 

ger lnſects, and ſome of the leſſer too, may be ſeen with a Mi- 
r 


7% The minute Curioſities, and inimitable Fineries, ob- 
A? 8 ſervable 
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the Power and Wiſdom of the infinite Contriver 
of thoſe inimitable Fineries. But having named 
thoſe minute Animals, why ſhould I mention on- 


ly any one Part of their Bodies, when we have, in 


that little Compaſs, a whole and complete Body, 
as exquiſitely formed, and (as far as our Scrutiny 
can poſſibly reach,) as neatly adorned, as the lar- 

ſt Animal? Let us conſider, that there we have 

yes, a Brain, a Mouth, a Stomach, Entrails, and 
every other Part of an animal Body, as well as 
Legs and Feet; and that all theſe Parts have 
— of them their neceſſary Apparatus of Nerves, 
of various Muſcles, and every other Part that 
other Inſects have; and that all is covered and 
rune with a well-made Tegument, beſet with 

riſtles, adorned with neat Imbrications, and ma- 
ny other Fineries. And laſtly, let us conſider in 
how little Compaſs all Art and Curiolity may lie, 


— 


ſervable in thoſe leſſer Animals, in which our beſt Microſcopes 
diſcover no Botch, no rude ill-made Work, (contrary to what 
is in all artificial Works of Man,) do they not far more de- 
ſerve our Admiration, than thoſe celebrated Pieces of human 
Art? Such as the Cup made of a Pepper-Corn, by 1 ug 
Nerlinger, that held 1200 Ivory Cups, all gilt on the Edges, 
and having each of them a Foot, and yet affording Room for 

oo more, in the Epbem. Germ. T. 1. Addend. ad O-. 13. 

uch alſo was Phacton in a Ring, which Galen thus reflects 
upon when he ſpeaks of the Art and Wiſdom of the Maker 
of Animals, particularly ſuch as are ſmall: Quanto, faith he, 
ipſum minus fuerit, tanto majorem admirationem tibi excitabit z 
guod declarant Opifices cùm in corporibus parvis aliguid inſculpant : 
eujus generis eff gudd nuper quidam in Annulo Phattonta quatuer 
equis inveftum ſculpfit. Ones enim equi frænum, os, & dentes 
anteriores habebant, c. And then having taken Notice, that 
the Legs were no bigger than thoſe of a Graz, he ſhews that 
their Make did not come up to thoſe of the Graz; as alſo, ſaith 
he, Major adbuc alia guædam «fſe widetur artis gut, qui pulicem 
condidit, Vis argue Sapientia, quod, Sc. Cm igitur Ars tanta 


in tam ab jectis animalibus appareat, — quantam ejus Vim ac Sapi- 


entlam in præſtantioribus ineſt putabimus * Galen. de Uſ. Part. -4 


lib, xvii. cap. 1. fin. 
even 


d 


368 Parts and Motion of Inſedts. Boox VII. 


even in a Body many times leſs than a ſmall Grain 
of Sand (m); ſo that the leaſt Drop of Water can 
contain many of them, and afford them alſo ſuffici- 
ent Room to dance and friſk about in (#). 

Having ſurveyed as many of the Parts of Inſects 
as I care to take Notice of; I ſhall in the next 
Place ſay ſomewhat of their State, and Circumſtan- 
ces of Life. And here I ſhall rake Notice only of 
two Things, which have been only hinted at be- 
fore; but will deſerve more particular Conſidera- 
tion here, as being Acts of a wonderful Inſtinct; 
namely, Their Security of themſelves againſt Win- 
ter; and their ſpecial Care of preſerying their Spe- 

cies. 


* —_— 8 


u It will in ſome Meaſure appear, how wonderfully mi- 
nute ſome microſcopical Animalcules are, by what follows in 
the next Note, But becauſe more particular Examples would 
be endleſs, I ſhall refer to the Obſervations of Mr. Leuwenhoeck 
and others, in the Philo. Tran/. and elſewhere. 

(n) It is almoſt impoſſible, by Reaſon of their perpetual Mo- 
tion, and changing laces, to count the Number of the Ani- 
malcules, in only a Drop of the green Scum upon Water ; but 
I gueſs I have ſometimes ſeen not fewer than 100 friſking about 

in a Drop no bigger than a Pin's Head, But in ſuch a Dro 
— — water, a far greater Number; theſe being much leſs ; 


EE. .” | CHAP. 
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The Sagacity of Inſects to ſecure themſelves 
againſt Winter. 


I is an extraordinary Act of Inſtin& and Saga- 
city, obſervable in the Generality of the lnſect- 
Tribe, that they all cake Care to ſecure themſelves, 
and provide _ the Neceſſities of Winter: That 
when the Diſtrefſcs of Cold and Wet force them, 
they ſhould retire to warm and dry Places of Safety, 
is not ſtrange; but it is a prodigious Act of the in- 
finite Conſervator's Care, to enable ſome to live in 
a different Kind of Inſe&t-State; others to live, as 
without Action, fo without Food; and others that 
act and eat, to lay up in Summer ſufficient Provi- 
ſions againſt the approaching Winter. Some, I 
ſay, live in a different State; for having ſufficient- 
y fed, nouriſhed, and bred up themſelves to the 

erfection of their Vermicular Nympha-State, in the 
Summer-Months, they then retire co Places of Safe- 
ty, and there throw off their Nympha, and put on 
their Aurelia, or Cbryſalis-State, for all the Winter, 
in which there are no Occaſions for Food. This 
is the conſtant Method of many Families of the In- 


ſe&-Tribe (a). 8 
ut 


* — OT con 
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Ca It would be endleſs to enter into Particulars here, be- 
cauſe all the Papilionaceous, Fleſh, and Ithneumon-Fly Tribes, 
and all others that undergo the Nympba and Aurelia State, 83> - - 
between that of the Egg and Mature State, (which are very Fn > 
numerous) appertain to this Note, For a Sample therefore >-45 1 
only, I ſhall take what ſome may think a mean one, but if, — 


conſidered, deſerves our Admiration, and that is, the Saga» © - * Wh: - 
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of Summer, we may ſee ſome Kinds of them 2 toge- 
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But there are others, and ſome of them in their 
molt perfect State too, that are able to ſubſiſt in a 
kind of Torpitude, or Sleeping-State, without any 
Food at all; by Reaſon as there is no Action, ſo no 
Waſte of Body, no Expence of Spirits, and there- 
fore no need of Food (). 

But for others that move and act, and need Food, 
it is a prodigious Inſtinct and Foreſight the Creator 
hath imprinted on them, to lay up ſufficient Food 
in Summer for the Winter's (c) Neceſſities and Oc- 

caſions. 


n 


city of the White butter y Caterpillar, which having fed it- 


felt its due Time, then retires to Places of Security. 1 have 
 feen great Trains of them creeping up the Walls and Poſts of 


the next Houſes, where, with the Help of ſome Cobweb-like 
Filaments, they hang themſelves to the Cielings, and other 
commodious Places, and then become Azrelie ; in which State 
avd Places they hang ſecure from the Wet and Cold, till the 
Spring, and warmer Months, when they are tranſmuted into 
Butter-flies. | 
(b) T ſhall not name any of the particular Species of In- 
ſects which live in this State, beeauſe they are very nume- 
rous, but only remark two Things obſervable in their Sa- 
acity in this Matter : 1. That they are not driven by Streſs of 
eather to their Retirement, but ſeem as naturally to betake 
themſelves thereto, as other Animals do to Reſt and Sleep, 
For before the Approach of cold Weather, towards the End 


ther, in great Numbers, within Doors, (as Swallows It- 
tle before they leave us) as if they were making ready for 
their Winter's Reſt, 2. That every Species betakes itſelf 
to a proper convenient Receptacle; ſome under the Wa- 
ters: to the Bottoms of Ponds; ſome under the Earth, be- 
low the Froſts; ſome under Timber, Stone, fc, lying on the 
Ground; ſome into hollow Trees, or under the Bark, or in 
the Wood; ſome into warm and dry Places; and ſome into 
dry alone. 

(c) There are not many Kinds that thus provide their 


Food before-hand. The moſt remarkable, are the Aut and 
the Bee; concerning the firſt of which, Origen hath this Re- 
mark, wiz. De ſelertia Formicarum, venture Chem mature pro- 

Spicientium, ffbique invicem ſub onere feſſis ſuccurrentium ; gudd- 


ge fruges arroſas condunt, ne rurſus enaſcantir,” ſed per annum 
— 1 . 
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caſions. And it is very pretty to ſee with what un- 
wearied Diligence all Hands are at Work for that 
Purpoſe, all the Warmer Months, Of this the 
Holy Scripture itſelf gives us an Inſtance in the 
Ant, calling that little Animal exceeding wiſe, Prov, 
XXX. 24. And the Reaſon is, ver. 25. The Ants are 
4 People not ſtrong, yet they prepare their Meat in the 
Summer. And therefore Solomon ſends the Sluggard 
to this little contemptible Creature, to learn Wiſ- 
dom, Foreſight, Care, and Diligence, Prov. vi. 
6, 7, 8. G0 to the Ant, thou Sluggard, conſider ber 
Ways, and be wiſe : which having no Guide, Over- 
ſeer, or Ruler, provideth her Meat in the Summer, 

and gathereth her Food in the Harveſt. | 
To this Scriptural Example, give me leave to 
anticipate, and ſubjoin an Obſervation of the far- 
ther great Wiſdom of this little Creature; and 
that is their unparalleled =79py1, their Tenderneſs, 
Sagacity, and Diligence, about their Young (4). 
| It 


6—— 


alimento fint, non ratiocinationem Formicarum in causd delemus 
credere, ſed almam matrem Naturam bruta quoque fic ornantem, 
dN minimis addat ſua guædam ingenia. Otig. cont. Celſ. 
lib. iv. | 

But as for Waſps, Hornets, Humble-Bees, and other Mid. 
Bees, Veſpe-Ichntumons, and divers others that carry in Mate- 
rials for Neſts and Food; this is only for the Service of their 
Generation, for hatching their Eggs, and nouriſhing their 
Young, not for Supplies in Winter; for they all forſake their 
Netts towards Winter, and retire to other Quarters, living (I 
conceive) without Food all that Time. 

(d) Hos wermiculos [Formicarum Ova vulgd voeatos] incre- 
dibili Trey & curd Formicæ educant, ſummamęue dant ope- 
ram, ne wel tantillum, quod ſpectet corum vermiculorum edu» 
cationem atque nutritionem, omiltant : quem in finem fere ſemper 
eoſdem ore circumportant ſetum, ne ulla eos lædet injuria. In 
muſea meo nonnullas iſtius generis formicas, vitro terra repleto, 


concluſas cum Vermiculis iſtis adſervabam : ibi non fine jucuns * 


ditate ſpectabum, quo terra fieret in ſuperficie ficcior, eo prefun- 


dis Formicas cum fatibus ſuis prorepere : cum  werd aquam « 
funderem, wviſu mirificum erat, = affetlu, quants ſolicitu- 


b 2 dingy 
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It is very diverting, as well as admirable to ſee, 
with what Affection and Care they carry about 
their Young in their Mouths, how they expoſe 
themſelves to the greateſt Dangers, rather than 
leave their Young expoſed or forſaken; how they 
remove them from Place to Place in their little 
Hills, ſometimes to this Part, ſometimes to that, 
for the Benefit of convenient Warmth, and proper 
Moiſture; and then again withdraw, and guard 
them againſt Rain and Cold. Now that this great 
Wiſdom which the Scriptures attribute unto, and is 
diſcernible in, this little Animal, is owing only to 
the Inſtinct, or Infuſions of the great Conſerva- 
tor of the World, is evident, becauſe either this 
Wiſdom, Thought, and Forecaſt, is an Act of the 
Animal itſelf, or of ſome other Being that hath 
Wiſdom, But the Animal being irrational, it is 


n 8 * — 


A : 


dine, quant Erogyn omnem in co collocarent operam, at fatus 
Juos ficciore & tuto loco reponerent. Sæpius vidi, cum aliguot 
diebus aqud caruifſemt, atque cim affuſo tantillo aque terram 
illam humectarem, à weſtigio à Formicis fartus ſuos eo loci {it 
allatos, quos ibi diſtinctè conſpicicbam moveri atque ſugere - 
rem. Multoties fui conatus, ut tos Vermiculos ipſe educarem, at 
Semper conatum fefellit eventus: negus ipſas Formicarum Nymphas 
alimenti jam non indigas unguam fine ip Formicis potui potu ar- 
rificiali excludere. 1 Swammerd. Epilog. ad Inſect. p. 
1 3. n 
2 Edward King, who was very curious in examining the 
Generation of Ants, obſerves their great Care and Diligence, 
1. About their Sperm, or true Eggs, which is a fine white 
Subllance, like Sugar, which they diligently gather together 
into a Heap, when ſcattered, and on which they lie in Mul- 
zitudes, (I ſuppoſe, by way of Incubation.) 2. I have obſerv- 
ed, faith he, in Summer, that in the Morning they bring up 
thoſe of their Young (called Ant-Eggs) towards the Top of the 
Bank: So that you may from 10 in the Morning, anti] 5 or 6 
 - .. , Afternoon, find them near the Top — for the moſt Part on the 
SBiouth fide the Bank. But towards 7 or 8 at Night, if it be 
-”, _ © --eool, or likely to rain, you may dig a Foot deep before you 
dan find them. Pbilaſ. Trasſ. N 23, or Mr. Lowthorp's 
3 _ bridge vol. ii. P · Ts and 9. ] Wt | 
„ 3; impoſſible 
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impoſſible it can be its own Act, but muſt be 
derived, or received from ſome wiſe Being. And 
who ? What can that be, but the infinite Lord, 
Conſervator, and Governor of all che World? 
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CHAT. 
Of the Care of Iuſects about their Young. 


HE other notable Inſtin&t I am to treat 

of, is the peculiar Art and Care of the In-- 
ſect-Tribe, about the Preſervation of their Spe- 
cies. Here I might ſpeak of many Things, but 
I have occaſionally mentioned divers of them be- 
fore, under ſome or other of the General Heads, 
and therefore ſhall fix only upon two Things 
relating to their ſpecial Art and Care about the 
Production {a) of their Young, which have 
not been ſo particularly ſpoken to as they de- 
ſerve. 

One Thing is their ſingular Providence for their 
Young, in making or finding out ſuch proper Re- 
ceptacles and Places for their Eggs and Seed, as 
that they may receive the Advantage of a ſuffici- 


n 


{a) The Doctrine of Æquivocal Generation is at this Day - 
ſo ſufficiently exploded by all learned Philoſophers, that I ſhall 
not enter the Diſpute, but take it for granted, that all Animals 
ſpring from other Parent Animals, If the Reader hath any 
Poubt about it, I refer him to Seigneur Redi, de Gen. In ſea . 
and Mr. Ray's Wiſdom of God, &c. p. 344. dee allo before. 
Baol IV. Chap. xv. Note (a). 1 
B b 3 1 
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ent Incubation, and that the Young, when pro- 
duced, may have the Benefit of proper and ſuffi- 
cient Food for their Nurture and Education, till 
they are able to ſhift for themſelves, It is admira- 
ble to ſre with what Diligence and Care the ſeve- 
ral Species of Inſects lay up their Eggs, or Sperm, 
1n their ſeveral proper Places; not all in the Wa- 
ters, in Wood, or on Vegetables ; but thoſe whoſe 
Subſiſtence is in the Waters (35), in the Water; 
thoſe to whom Fleſh is a proper Food, in Fleſh (ci; 

ö thoſe 
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(6) It would be endleſs to ſpecify the various Species of In- 
ſes, that have their Generation in the Waters: and therefore 
I ſhall only obſerve of them, 1. That their Eggs are always 
laid up with great Care, and in good Order. And alſo, 2. 
Where proper and ſufficient Food is. 3. That in their Nympha 
State in the Waters, they have Parts proper for Food and Mo- 
tion ; and in many, or moſt of them, very different from 
what they have in their Mature State; a manifeſt Argument 
of the Creator's Wiſdom and Providence. For an Inſtance, ſee 
Nete Cr). 

{c) As Seigneur Redi was one of the firſt that made it his 
Buſineſs to diſcard Anomalous Generation, ſo he tried more 
Experiments relating to the Vermination of Serpents, Fleſh, 
Fiſh, putrified Vegetables ; and, in ſhort, whatever was com- 
monly known to be the Nurſery of Maggots; more, I ſay, 
probably, than any one hath dane fince, And in all his O 
tervations, he conſtantly found the Maggots to turn to Aureliæ, 
and theſe into Flic. But then, faith he, Dubirare cæpi, utrim 
emme hue vermium in carne genus, ex ſolo Muſcarum ſemine, an 
to ipſit putrefactis carnibus oriretur, tanteque magis confirmabar 
in boc meo dubio, quanto in omnibus generaticnibus — {xpilts vi- 
derum, in carnibus, anteguam vermnare inciferent, rejedifſe tjuſ+ 
4 1 ſperiei Muſeas, cujus pre pago "oF naſcebatur. Upon this 
he tells us, he put Fiſh, Fleſh, Sc. into Pots, which he co- 
vered cloſe from the Flies with Paper, and afterwards (for the 


»» free Air ſake) with Lawn, whilſt other Pots were leſt open, 


With ſuch like Fleſh, &c, in them; that the Flies were very 


- "-»gazer to get into the covered Pots; and that they produced 
dot one Maggot, when the open ones kad many. Fr. Red; 


40 Ger. Inſet} 
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thoſe to whom the Fruits (d) or Leaves of Vege- 
tables 


—— 


22 


Among the Iaſects that come from the Maggots he men- 
tions, he names Cxlices. Now from the moſt critical Obſer. 
vations I have made, I never obſerved any Sort of Gnat to come 
from putrikged Fleſh, Vegetables, or any other Thing he taxeth 
them with, So that either he means by Culex, ſome Fly 
that we call not by the Name of Gaat; or elſe their Gnats in 
 Ttaly vary in their Generation from ours in Eng/and. For among 
above thirty, near forty, diſtinct Species of Grazs that I have 
obſerved about the Place where I live, I never found any to 
lay their Eggs in Fleſh, Fiſh, c. but the largeſt Sort, called 
by Aldrovand, Culices maximi, by Swammerdam, Tipule ter- 
reftres, lay their Eggs in Meadows, ©. under the Graſs; one 
of the larger middle Sort, in dead Beer, Yeaſt, c. lying on 
the Tops, or in the Leaks of Beer Barrels, &c. and all the reſt 
(as far as ever I have obſerved) lay and hatch in the Waters, 
as in Norte Cr). 


The Generation of the Second of theſe being akin to ſome | 


of the foregoing Inſtances, and a little out of the Way, may 
deſerve a Place here. This Gnat lays its Eggs commonly in 
dead Beer, &c. as I ſaid, and probably in Vinegar, and other 


ſuch Liquors, Some Time after which, the Miggots are fo 


numerous, that the whole Liquor ſtirreth as if it was alive; 
being full of Maggots, — Dis, ſome ſmaller ; the larger 
are the Offspring of our Graz, the ſmaller, of a ſmall dark co- 
loured Fly, tending to reddiſh, frequent in Cellars, and ſuch 
obſcure Places. All theſe Maggo7s turn to Aurelia, the larger 
of which, ofa Tan-Colour, turn to our Grat., This Grat is of 
the unarmed Kind, having no Spear in its Mouth: Its Head is 
larger than thatof the common G, a longer Neck, ſhort-joint- 
ed Antennæ, ſpotted Wings, reaching beyond its flender Aſyus ; 
it is throughout of a brown Colour, tending to red, eſpecially 
in the Female : The chief Difference between the Male and 
Female is, (as in other Grats, yea, molt Inſects) the Male is 
leſs than the Female, and hath a ſlenderer Belly, and its Podex 
not ſo ſharp as the Female's is. 

{d) The InſeRs that infeſt Fruits, are either of the Ichneu- 
mon-Fly Kind, or Pbalene. Plumbs, Peaſe, Nuts, Oc. produce 
ſome or other /chneumon-Fly. That generated in the Plumb is 


black, of a middle Size, its Body near three-renths of an Inch © 


long, its Tail not much leſs, conſiſting of three Briſtles, 


wherewith- it conveys its Eggs into Fruits: Its Antennz, or 5 
Horns, long, flender, recurved ; its Belly longiſh, n 
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tables are Fe oJ, are accordingly repoſited, ſome in 
this Fruit, ſome on this Tree (e), ſome on that 
Plant (f), ſome on another, and another; but con- 
ſtantly 


% 


— „ = __ 


ſmall towards the Thorax ; Legs reddiſh ; Wings membranace- 
ous, thin, and tranſparent, in Nunb. 4. which is one Cha- 
racteriſtick of the Ichneumon- Fly. 
The Peaſe Ichneamen-Fly is very ſmall, Wings large, reach- 
ing beyond the Podex; Antenne long; Alvus ſhort, ſhaped 
like an Heart, with the Point towards the Anus; it walketh 
and flieth flowly: No Tail appears as in the former; but 
they have one ljeth hidden under the Belly, which they can 
at Pleaſure bend back to pierce Peaſe whep they are young 
and tender, and other Things alſo, as I have Reaſon to ſuſpect, 


Having met with this (as indeed the former two) in divers Ve- 


etables. 

Pears and Apples I could never diſcover any Thing to breed 
in, but only the leſſer Phalena, about four-tenths of an Inch 
long, whitiſh undergeath, greyiſh brown above, (dappled with 
brown Spots, inclining to a dirty Red) all but about a third 
Part at the End of the Wings, which is not grey, but brown, 
elegantly ſtriped with wavey Lines, of a Gold Colour, as if 

ilt; its Head is ſmall, with a Tuft of whitiſh-brown in the 
2 Antenne ſmooth, moderately long. The Aurelia of 
this Moth is ſmall, of a yellowiſh brown. I know not what 
Time they require for their Generation out of Boxes; but thoſe 
I laid up in Augu/?, did not become Moths before Fune follow- 
in 


(e) There are many of the Phalene, and Ichneumon-Fly 
Tribes, that have their Generation on the Leaves, or other 
Parts of Trees and Shrubs, too many to be here reckoned up. 
The Oa# hath many very beautiful Phalenz, bred in its con- 
volved Leaves, white, green, yellow, brown ſpotted prettily, 


and neatly dappled, an 2 more beſides; and its Buds af- 
a 


ford a Place tor Caſes, and Balls of various Sorts, as ſhall be 
ſhewn hereafter; its Leaves expanded, miniſter to the Germi- 
nation of globular, and other ſphæroidal Balls, and flat Thece, 
ſome like Hats, ſome like Buttons excavated in the Middle; 
and divers other ſuch like Repoſitories, all belonging to the 


-Jchrneamen-Fly Kind. And not only the Qa#, but the Maple 
„e, the F/bive Thorn, the Brier, Privit, and indeed almoſt 
„every Tree and Shrub. 


And as Trees and Shrubs, ſo Plants have their pecu- 


| "liar Inſects. The bite Butterfly lays its voracious Offspring 
5 . . & 4 a on 
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ſtantly the ſame Family on the ſame Tree or Plant, 
the moſt agreeable to that Family. And as for 
others that require a conſtant and greater Degree 
of Warmth, they are accordingly provided by the 
Parent-Animal with ſome Place in or about the 
Body of other Animals; ſome in the Feathers of 
Birds (g); ſome in the Hair of Beaſts (); ſome 


on Cabbage-Leaves; a very beautiful reddiſh ocellated one, 
its no leſs voracious black Offspring, of an horrid Aſpect, on 
the Leaves of Nettles ; as alſo doth a very beautiful, ſmall 
reeniſh [chneumon-Fly, in Caſes on the Leaves of the ſame 
lant: And to name no more, (becauſe it would be endleſs) 
the beautiful Ragwore-Mothb, whoſe upper Wings are brown, 
elegantly ſpotted with red, and under Wings edged with 
brown; theſe, I ſay, provide for their golden ringed Fruce 
upon the Ragrwort-Plant, | 
(8) Many, if not moſt Sorts of Birds, are infeſted with a 
diſtinct Kind of Lice, very different from one another in Shape, 
Size, c. For Figures and Deſcriptions of them, I ſhall re- 
fer to Seigneur Redi of Inſecti. See alſo Moyfet, lib. ii. cap. 
23. Theſe Lice lay their Nits — the Feathers of the re- 
ſpective Birds, where they are hatched and nouriſhed ; and as 
— ſaith, would deſtroy the Birds, particularly Pheajans, 
if they did not duſt their Feathers. Loco infra citat. 
(6b) And as Birds, fo the ſeveral Sorts of Beaſts have their 
uliar Sorts of Lice; all diſtin from the two Sorts infeſt- 
ing Man: Only the 4/5, they ſay, is free, becauſe our Saviour 
& upon one, as ſome think; but I preſume it is rather 
from the Paſſage in Pliny, lib. xi. cap. 33. or rather Arif. 
Hiſt. Animal. lib. iii. cap. 31. who ſaith, Qvibus pilus eff, non 
carent eodem [Pediculo] excepro Aline, qui non Pediculo tantum, 
verùm etiam Redivio immunis eff, And a little before, ſpeaking 
of thoſe in Men, he ſhews what Conſtitutions are moſt ſubject 
to them, and inſtanceth in Aleman the Poet and Pherecydes 
Syrius, that died of the Pthiriaffs, or Lowſy Diſeaſe. For 
which foul Diſtemper, if Medicines are deſired, Moufet de 
Inſea. p. 262. may be conſulted. Who in the ſame Page 
hath this Obſervation, An:imadverterunt noftrates — ubi A- 
res inſulas à tergo religuerint, Pediculos confeſtim omnes t 


cere : atque ubi eas reviſerint, iterum innumeros alios ſubitd ori- 


ri. Which Obſervation is confirmed by Dr. Stubs. Vide Lowths © 


Abridg. vol. iti. p. 558. And many Seamen haye told me the 
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in the very Scales of Fiſhes (i); ſome in the Noſe 
(&); ſome in the Fleſh (J); yea, ſome in the 
very 


” 


* 


—_— —_— . 


— 


(i) Fiſhes, one would think, ſhould be free from Lice, 

by reaſon they live in the Waters, and are perpetually moving 
in, and bruſhing through them; but yet they have their Sorts 
too. 
Beſides which, I have frequently found great Numbers 
of long ſlender Worms in the Stomachs, and other Parts of 
Fiſh, particularly Cedſiſb, eſpecially ſuch as are poor; which 
Worms have worked themſelves deeply into the Coats 'and 
Fleſh, ſo that they could not eaſily be gotten out: 80 
Ariflatle faith of ſome Fiſhes, Ballero & Tilloni Lumbricus in- 
naſcitur, gui debilitat, Fc, Chalcis witio infiſtatur diro, ut Pedi- 
culi ſub Branchiis innati quam multi interimant. Hiſt. An. lib. 
viii. cap. 20. 

(4) Of Inſects bred in the Noſe of Animals, thoſe in the 
Noſtrils of Sheep are remarkable, I have myſelf taken out 
not fewer at a Time than twenty or thirty rough Maggots, 
lying among the Lamine of the Noſtrils. But 1 could never 
hatch any of them, and ſo know not what Animal they pro- 
ceed from: But I have no great doubt, they are of the /chneu- 
mon-Fly Kind; and not improbably of that with a long Tail, 
called Triſeta, whoſe three Briſtles ſeem very commodious for 
conveying its Eggs into deep Places. 

I have alſo ſeen a rough whitiſh Maggot, above two Inches 
within the JInie//inum Refum of Horles, firmly  adherin 
thereto, that the hard Dung did not rub off. I never coul 
bring them to Perfection, but ſuſpect the Side-Fly proceeds 
from it. | | 

(1) In the Backs of Cows, in the Summer-Months, there are 
Maggots generated, which in E/ex we call Wornils ; which are 
firſt only a ſmall Knot in the Skin; and, I ſuppoſe, no other 
than an Egg laid there by ſome Inſet. By Degrees theſe Knots 
| 24g bigger, and contain in them a Maggot, lying in a puru- 

ent Matter: They grow to be as large as the End of one's 
Finger, and may be ſqueezed out at a Hole they have always 

en: They are rouud and rough, and of a dirty White, 
With my utmoſt Endeavour and Vigilance, I could never diſ- 
cover the Animal they turn into; but as they are ſomewhat 
like, ſo may be the ſame as thoſe in the Note before, 

In Perfia there are very long ſlender Worms, bred in the 
Legs and other Parts of Men's Bodies, fix or ſeven Yards 


long. 
* : : In 
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very Bowels (m), and inmoſt Receſſes of the Bo- 
| | dies 


— 


* _— 


6 — 


In Philof. Tranſ. Mr. Dent, and Mr. Lewis, relate divers Ex- 


amples of Worms taken out of the Tongue, Gums, Noſe, and 
other Parts, by a Woman at Leiceſfer, which they were Eye- 
witneſſes of, Theſe, and divers others mentioned in the Tranſ< 
action, may be ſeen together in Mr, Lowthorp's Abridg. vol. 
iii. p. 132. 

4. mibi vir fide dignus — Caſp. Wendlandt — fe in Pola- 
nid, puero cuidam ruſtico duorum annorum, Vermiculum album d 
palpebrd extraxifſe, — itudinis Eruce. — Similem fers huic 
caſum mibi [Schulzio] & D. Segero narravit hoc, Auno 1676, 
thirurgus nofter Ant. Statlender, qui cuidam puero, ex Aure, ex- 
traxit Vermiculum talem, qualis in nucibus avellanis perforatis 
latitare ſalet, ſed paulo majorem, coloris albiſſimi ; alteri minores 
5 cjuſdem generis /imiliter ex Aure : Omnes aliquot horas ſupervix- 
erunt — Vermiculos adhuc viventes oculis noftris vidimus. Ephem. 
Germ. T. ii. Obſ. 24. ubi Vermicoli Icon. Many other In- 
ſtances may be met with in the ſame Tome, Obſ. 147, 148, 


154. 

The Worms in Deer are mentioned often among antient 
Writers. Ariſtotle ſaith, Exunna; firro drr N, bs Ty 
x8Pary poop Kc. They [Deer] all have live Worms in their 
| Heads, bred under the Tongue, in a Cavity near the Vertehra 
on which the Head is placed; their Size not lſi than of the Jarg 
Maggots ;\ they are bred altogether, in number about twenty, Ari- 
ſtor. Hiſt. Animal. lib. ii. cap. 15. | 

To theſe Examples may be added the Generation of the 
Ichneumon-Fly in the Bodies of Caterpillars, and other Nym- 
be of Inſects. In many of which, that I have laid up to 

e hatched in Boxes, inſtead of Papillos, &c, as I expected. 


J have found a great Number of ſmall [chneumon-Flies, whole 


Parent-Animal had wounded thoſe Nymphbz, and darted its 
Eggs into them, and ſo made them the Foſter-Mother of its 
Young, More Particulars of this Way of Generation may 


be ſeen in the great Mr. Willughty's Obſervations in Pbiloy. . 


Tranſ. N* 76. But concerning the farther Generation of this 
Inſet, I have taken Notice of other Particulars in other Places 
of theſe Notes. 

n) The Animals ordinarily bred in the Stomach and Guts, 
are the three Sorts of Worms called Lati, Teretes, and Aſca- 


rides; concerning which, it would be irkſome to ſpeak in Par- 
ticular, and therefore I ſhall refer to Moufer, lib. ii. cap. 31, 
32, 33. Dr. Ty/on"s Anatomy of them in Mr. Loewthorp's Abridg. 
vol. ui. p. 121. Seigneur Red's O85, and others that have 


Ang 


wiitten of them. 
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dies of Man and other Creatures (u): And as for 


others to whom none of theſe Methods are proper, 
5 | but 


? 


* 


ſuch Examples # tells 
. * TT 


And not only Worms, but other Creatures alſo are ſaid 
be found in the Stomach; Inſtances of which are ſo innumer- 
able, that I ſhall only ſele& a few related by Perſons of the 
beſt Credit, And firſt of all, by ſome of our own Country- 
men. Dr. Lifter, (whoſe Credit and Judgment will hardly 
be queſtioned) — an Account of true Caterpillar, vomited 
up by a Boy of nine Years old; and another odd Animal by 
a poor Man. Mr. 7p, (another very judicious, curious, and 
3ngenious Gentleman,) ſaw Hexapods vomited up by a Girl ; 
which Hexaped: lived and fed for five Weeks. See Lowtb, ib. 
P- 135. p<: ; | 
And as to Foreigners, it is a very ſtrange Story (but atteſted 

by Perſons of great Repute,) of Catharina Geileria, that died 
in Feb; 1662. in the Hoſpital of Altenburg, in Germany, who 
for twenty Years voided by Vomit and Stool, Toad: and 
Lizards, &c. Eobemer. Germ. T. 1. Ob/. 103. See alſo the 
zo0g9th Obſervation of a Kitten bred in the Stomach, and vo- 
mited up; of Whelps alſo, and other Animals, bred in like 
Manner, But I fear a Stretch of Fancy might help in ſome 
of thoſe laſt Inſtances, in thoſe Days when ſpontaneous Ge- 
neration was held, when the Philoſophers ſeem to have more 
lightly examined ſuch Appearances than now they do. But 
for the breeding of Frogs or Toads, or Lacerte Aquatice in the 
Stomach, when their Spawn h th to be drank, there is 
a Story in the ſecond Tome of the Ephem. Germ. Ob/; 56. that 
favours it, wiz. In the Year 1667, a Butcher's Man going to 
buy ſome Lamb: in the Spring, being thirfly, drank greedily of ſome 
fanding Water, which, a while after, cauſed great Pains in his 
— which grew were and worſe, and ended in dangerous 
Symptoms. At laſt be thought ſomewhat was alive in his Stomach, 
and after that, vomited up three live Toads; and ſo recovered bis 
former Health. a oy 

Such another Story Dr. Sorbait tells, and avoucherh it ſeen 
with his own Eyes, of one that had a Toad that came out of 
an Abſceſs, which came upon drinking foul Water. 04½¼ 
103. 

6 Not only in the Guts, and in the Fleſh, but in ma- 


ny other Parts of the Body, Worms have been diſcovered, 


One was voided by Urine, by Mr. Mar. Milford, ſuppoſed 
tohaye come from the Kidneys. Loh. ibid. p. 135. More 
pr Ibid. So the Vernes Cucur- 


2 bitini 
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but make themſelves Neſts by Perforations in the 
Earth, in Wood, or Combs they build, or ſuch 
like Ways; it is admirable to ſee with what Labour 
and Care they carry in, and feal up Proviſions, 


bitini are very common in the Veſſels in Sheeps Livers: And 
Dr. Lifter tells of them, found in the Kidney of a Dog, and 
thinks that the Snakes and Toads, Cc. ſaid to be found in 
Animals Bodies, may be nothing elſe. Lowwth. ib. p. 120. 
Nay, more than all this: In Dr. Bern. Jerxaſcha's ſixth Ob- 
ſervation, there are divers Inſtances of Worms bred in the 
Brain of Man. One, a Patient of his, troubled with a vio- 
lent Head-ach, and an Itching about the Noſtrils, and fre- 
quent Sneezing; who, with the Uſe of a Sneezing Powder, 
voided a Worm with a great deal of Snot from his Noſe. 
A like Inſtance he gives from Bartboline, of a Worm voided 
from the Noſe of O. V. which he gueſſeth was the famous 
Olaus Wormins: Another, from a Country-Woman of Deiz- 
marſh; and others in Tulpius, F. Hildanus, Schenkius, &c. 
Theſe Worms he thinks are undoubtedly bred in the Brain: 
But what way they can come from thence, I cannot tell. 
Wherefore I sather think, they are ſuch Worms as are men- 
tioned in Nete (4), and even that Worm that was aQuall 
found in the Brain of the Pari, Girl (when opened) pon 
might be laid in the Lamine of the Noſtrils, by ſome of the 
1chneumon, or other Inſect-Kind, and might gnaw its way into 
the Brain, through the Os Cribiforme. Of this he tells us from 
Bartholine, Tandem cum tabida obiifſet, flatim aperto cranio præ- 
ſentes Medici totam cerebelli ſubſtantiam, que ad dexterum vergit, 
a reliquo corpors ſejunctam, nigrdque tunic invelutam deprebende- 
runt : hac tunica rupta, latentem Vermem vi vum, Q piloſum, dus- 
bus punciis ſplendidis loco oculorum prodidit, ejuſdem fire molis cam 
religud Cerebri portione, qui duarum horarum ſpatio ſuperuixit, B. 
Verzaſ. Obſ. Medicz, p. 16. 

Hildams tells ſuch another Story, wiz. Filiu T bead. auff der 
Roulen, Avunculi mei, diuturno vexabatur dolore capitis. — Dein- 
de febriculd & fternutatione exortd, ruptus eff Abſceſſus circa et 
cribreſum — & Vermis prorepfit. By his Figure of it, the Mag- 
got 2 an Inch long, and full of Briſtles. Fabri Hildaz. Cant. 
1.0 | 


Gabs Wierus, (Phyſician to the Princ. Jul. & Cleve,) be 


faith, told him, that he had, at divers Times, found Worms - 


in the Gall-Bladder in Perſons he had ed at Duſuldorg. Id. 
ib. O4/¼ 60. : * 1 


<<... I wo adorned. : 
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- av. 


as ” a 


N 


- contemned Animal, but a notable Inflaxce of Nature's Work, 
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that ſerve both for Production of their Young, as 
alſo for their Food and Nurture when -produced 
(0). | 
The other Piece of remarkable Art and Care 
about the Production of their Young, is their Cu- 
riofity and Neatneſs in repoſiting their Eggs, and 

in their Nidification. | | 
As to the firſt of which, we may obſerve, that 
great Curiolity and nice Order is generally obſerv- 
ed by them in this Matter. You ſhall always ſce 
their Eggs laid carefully and commodiouſly up 
(p). When upon the Leaves of Vegetables, or 
other Material on. Land, always glued thereon 
with Care, with one certain End lowermoſt, and 
with handſome Juxta-Poſitions (q). Or if in the 
Waters, in neat and beautiful Rows oftentimes, in 
that ſpermatick, gelatine Matter, in which they 
are repoſited, and that Matter carefully tied and 
faſtened in the Waters, to prevent its Diſſipation (7), 
yy or 


FP EIFIEIY 


See before, Book IV. Chap. 13. Note (c). | 

Some Inſects lay up their Eggs in Cluſters, as in Holes 
of Fleſh, and ſuch Places, where it is neceſſary they ſhould 
be crouded together; which, no queſtion, prevents their being 
2 much 445 up in dry Places, and promotes their hatching. 

ut, | | | 
As for ſuch as are not to be cluſtered up, great Order 
is uſed. I have ſeen opens the Poſts and Sides of Windows, 
little round Eggs, reſembling ſmall Pearl, which produced 
ſmall hairy Caterpillars, that were very neatly and orderly 
laid. And, to name no more, the White Butterfly lays its neat 
Eggs on the Cabbage Leaves in good Order, always gluing 
one certain End of the Egg to the Leaf. I call them neat 
Eggs, becauſe if we view them in a Microſcope, we ſhall find 
them very curiouſly furrowed, and handſomely made and 


e By reaſon it would be endleſs to ſpecify the various Ge- 
netation of Inſects in the Water, I ſhall therefore (becauſe it is 
-"Tittle obſerved) take Pliny's Inſtance of the Gnat, a mean and 


The 
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or if made to float, fo carefully ſpread and poiſcd 
as to ſwim about with all poſſible Artifice. 

And as to their other Faculty, that of Nidifica- 
tion, whether it be exerted by boring the Earth 


or 
l 


_—— V * 
— 


The firſt Thing conſiderable in the Generation of this Inſect 
is (for the Size of the Animal) its vaſt Spawn, being ſome of 
them above an Inch long, and half a quarter Diameter ; made 
to float in the Waters, and tied to ſome Stick, Stone, or other 
fixed Thing in the Waters, by a ſmall Stem or Stalk. In 
this gelatine, tranſparent Spawn, the Eggs are neatly laid; ia 
ſome Spawns in a ſingle, in ſome in a double ſpiral Line, run- 
ning round from End to End, as in Fig. 9, and 10; and in 
ſome tranſverſly, as Fig. 8. 

When the Eggs are, by the Heat of the Sun, and Warmth 
of the Seaſon, hatched into ſmall Maggots, theſe Maggots 
deſcend to the Bottom, and by means of ſome of the gelatine 
Matter of the Spawn (which they take along with them) 
they ftick to Stones, and other Bodies, at the Bottom, and 
there make themſelves little Caſes or Cells, which they 
creep into and out at Pleaſure, until they are arrived to a more 
mature Nympha State, and can ſwim about here and there, to 
ſeek for what Food they have Occaſion ; at which Time they 
* a Kind of red Worms, above half an Inch long, as ia 

ip, 11. 
hus far this mean Inſet is a good Inſtance of the Divine 
Providence towards it. But if we farther confider, and com- 
are the three States it undergoes after it is hatched, we ſhall 

d yet greater Signals of the Creator's Management, even in 
theſe meaneſt of Creatures. The three States I mean, are its 
Nympba-Fermicular State, its Aurelia, and Mature State, all 
as different as to Shape and Accoutrements, as if the Inſet 
was three different Animals. In its Fermicular State, it is a 
red Maggot, as I ſaid, and hath a Mouth and other Parts 
accommodated to Food: In its Aurelia State, it hath no ſuch 
Parts, becauſe it then ſubſiſts without Food; but in its Ma- 
ture, Gnat State, it hath a curious well-made Spear, to wound 
and ſuck the Blood of other Animals. In its Yermicslar 


State, it hath a long Worm-like Body, and ſomething ana- 
logous to Fins or Feathers, ſtanding erect near its Tail, ang 


running parallel with the Body, by means of which reſiſting 
the Waters, it is enabled to ſwim about by Curvations, 
or flapping its Body ſide-ways, this Way and that, as in Fig. 


12. 
I ; | But 
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or Wood, or building themſelves Cells (s), or 
ſpinning and weaving themſelves Caſes and Webs, 
it is all a wonderful Faculty of thoſe poor little 
Animals, whether we conſider their Parts where- 
with they work, or their Work itſelf. Thus thoſe 
who perforate the Earth, Wood, or ſuch like, 
they have their Legs, Feet, Mouth, yea, and 
whole Body accommodated to that Service ; 
their Mouth exactly formed to gnaw thoſe hand- 
ſome round Holes, their Feet as well made to 
ſcratch and- bore (7), and their Body handſome- 
ly turned and fitted to follow. But for ſuch as 
build or ſpin themſelves Neſts, their Art juſtly 
bids Defiance to the moſt ingenious Artiſt among 
Men, ſo much as tolerably to copy the nice 
Geometrical Combs of ſome (u), the Earthen Cells 


of others, or the Webs, Nets, and Caſes (tw) wo- 
ven 


a 


_— — > a | 
— 


But in its Aurelia State it hath a quite different Body, with a 
Club-Head (in which the Head, Thorax, and Wings of the 
Gnat are incloſed), a flender Avus, and a neat finny Tail, 
ſtanding at right Angles with the Body, quite contrary to what 
it was before ; by which Means, inſtead of eaſy flapping fide- 
ways, it ſwims by rapid briſk Jirks, the quite contrary Way ; 
as is in ſome Meaſure repreſented in Fig. 13. But when it be- 
comes a Graz, no finny Tail, no Club- Head, but all is made 
in the moſt accurate Manner for Flight and Motion in the Air, 
as before it was for the Waters. . 

(s) See Book IV. Chap. 13. Notes (n), (0). 

(tr) Thus the Mouths and other Parts of the, /chneumon- 
Waſps, in Book IV. Chap, 13. Nete (c). So the Feet of the 
Gryllotalpa, ibid. Note (5). 

See the laſt cited Places, Note (o). | 

(ww) Of the textrine Art of the Spider, and its Parts ferving 
to that Purpoſe, ſee the laſt cited Place, Note (x). 

+ | Beſides theſe, Caterpillars, and divers other Inſects, can 

"emit Threads, or Webs, for their Uſe. In this their Nympha 

Au, they ſecure themſelves from falling, and let themſelves 


don from the Boughs of Trees, and other high Places with 


one of theſe Threads. And in the Caſes they weave, they 
_ ſecure themſelves in their Aurelia State. 


And 
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ven by others. And here that natural Glue (x) 
which their Bodies afford ſome of them to con» 
folidate their Work, and combine its Materials 
together, and which in others can be darted out 
at Pleaſure, and fpun and woven by them into 
filken Balls ()) or Webs: I ſay, this fo Wr 


a 


——_— 


— — — — 


And not only the Offspring of the Phalena- Tribe, but there 
are ſome of the /chneumon-Fly Kind alſo, endowed with this 
textrine Art. Of theſe I have met with two Sorts ; one that 
ſpon a Milk-white, long, round, filken Web, as big as the 

op of one's Finger, not hollow within, as many are, but 
filled throughout with filk. Theſe are woven round Bents, 
Stalks of Ribwort, c. in Meadows, The other is a Lump 
of many yellow, filken Caſes, ſticking confuſedly together on 
Poſts, under Coleworts, Fc. Theſe webs contain in them, 
ſmall, whitiſh Maggots ; which turn to a ſmall, black /chneu- 
mon-Fly, with long, capillary Antenne; Tan-coloured Legs; 
long Wings reaching v 2 their Body, with a black Spot 
near the Middle; the Alva; like an Heart; and in ſome, a 
ſmall ſetaceous Tail. Some of theſe Flies were of a ſhining, 
beautiful green Colour. I could not perceive any Differenge, 
at leaſt not ſpecifical, between the Flies coming from thoſe two 
Productions. Ti. 

(x) I have often admired how Waſps, Harnets, Ich 
Waſps, and other Inſects that gather dry Materials for build- 
ing their Neſts, have found a proper. Matter to cement and 
glue their Combs, and line their Cells; which we find al- 
ways ſufficiently context and firm. But in all Probability, 
this uſeful Material is in their own Podies; as it is in the 
Tinea Veflivora, the Cadew-Worm, aoddivers others. Geodave 
obſerves of his Eraca, Num. xx. 6. that fed upon Salloww> 
Leaves, that it made its Cell of the comminuted Leaves, glued 
together with its own Spittle : Het puluerit aut arena inſtar 
communuit, ac pituitoſo quadam ſui corporis ſuece ita maceravits 
ut inde accommedatum ſubjnundas mutationi inflanti locum fbi ex» 
firuxerit. Domuncala hc à communi Salicum ligno nibil differre 


videbatur, nifi quad long? et durior, add ut cultro vi diſrumps” 
&-", 55 An ingenious Gentlewoman of my Acquaintance, W; - "H> 
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te a learned Phyſician, taking much Pleaſure to tees Sul. 
Worms, bad —_— Curighty fo drew out one of the ound ©. 


Cafer, evhich the St Worm ſpins into all the Silken Wire u 
wes nude uh of, which, r 
c © band, 
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10 ſerviceable a Material, together with the curi- 
ous Structure of all Parts adminiſtering to this tex- 
trine Power, as mean a Buſineſs as it may ſeem, 
is ſuch as may juſtly be accounted among the 
noble Deſigns and Works of the infinite Creator 
and Conſervator of the World. 

In the laſt Place, there is another prodigious Fa- 
culty, Art, Cunning, or what ſhall I call it? that 
others of thoſe little Animals have, to make even 
Nature itſelf ſerviceable to their Purpoſe; and 
that is, the making the Vegetation and Growth of 
Trees and Plants, the very means of the building 
of their little Neſts and Cells (2), ſuch as are the 
| | Galls 


\ 5 
95 — a2 


8 


2 as herſelf, — appeared to be, by Meaſure, a great deal above 
400 Yards, and yet weighed but two Grains and an half. Boyle 
vbtil. of Effluv. Chap. ii. 


u Since my penning this, I have met with the moſt ſa- 

ous Maſpighi's Account of Galls, &e. and find his De- 
Ep tions to be exceedingly accurate and true, having traced 
myſelf many of the Productions he -hath mentioned. But 
I find ah and Sicily (his Book de Galli; being publiſhed 
long after he was made Profeſſor of Meine) more luxu- 
-riant in ſuch Productions than England, at leaſt than the 
Parts about Upminfler (where I live) are. For many, if not 
moſt of thoſe about us, are taken Notice of by him, and 
ſeveral others befides that I never met with ; although I 
have for many 'Years as critically obſerved all the Ex- 
creſcences, and other 'morbid Tumours of Vegetables, as is 
almoſt poſſible, and do believe that few of them have eſcaped 
me. : 208 
As to the method how thoſe Galls and Ball; are pro- 
duced, the moſt fimple, and conſequenily the moſt eaſy 
to be accounted for, is that in the Gems of Oak, which 
may be called Squamous Oat-Cones, Capitula Squamata, in 
Malſpighi: Whole Deſcription not exactly anſwering our 
- .. Engliſh Cones in divers Reſpects, I ſhall therefore paſs his 
by, and ſhew only what I have obſerved myſelf concerning 


them. hid | 

Thbeſe Cones are, in outward Appearance, perſectly like 
the Gems, only vaſtly bigger; and indeed they are no other 
than the Gems, increaſed in Bigneſs, which naturally ought 
to be puſhed out in Length; the Cauſe of which Obftruc- 
AS 7 5 , tion 


CAP. VI. Nidification of Inſect᷑e. 387 
Calls and Balls found on the Leaves and Branches 
of divers Vegetables, ſuch as the Oak, the Wil- 


low (aa), the Briar, and ſome others. 
| Now 


"I" — * * 


tion of the Vegetation is this; Into the very Heart of the 
young tender Gem or Bud (which begins to be turgid in 
June, and to ſhoot towards the latter End of that Month, 
or Beginning of the next; into this, I ſay,) the Parent-In- 
ſect thruſis one or more Eggs, and not perhaps without 
ſome venomous Ichor therewith, This Egg ſoon becomes 
a Maggot, which eats itſelf a little Cell in the very Heart 
or Pith of the Gem, which is the Rudiment of the Branch, 
N ether with its Leaves and Fruit, as ſhall be hereaſter 
ſhewn. The Branch being thus wholly deſtroyed, or at leaſt 
its Vegetation being obſtructed, the Sap that was to nouriſh- 
is diverted to the remaining Parts of the Bud, which 
are only the ſcaly Teguments; which by theſe Means grow 
large and flouriſhing, and become a Covering to the Inſe&- 
Cafe, as before they were to the tender Branch and its Appen- 


dage. 

Fhe Caſe lying within this Cone, is at firſt but ſmall, as 
the Maggot included in it is ; but by degrees, as the Maggot 
increaſeth, ſo it grows bigger, to about the Size of a lar 
* Pea, long and round, reſembliog the Shape of a ſmall 


corn. | , 
The In/e4 itſelf is (according to the modern Ioſectolo- 
gers) of the /chneumon-Fly Kind; with | four membrana» 
ceous Wings, reaching a little beyond the Body, articulated 
Horns, a large Thorax, bigger than the Belly ; the Belly ſhort 
and conical, much like the Heart of Animals; the Legs 
partly whitiſh, partly black. The Length of the Body from 
Read to Tail, about 5 of an Inch; its Colour, a very 
beautiful ſhining Green, in ſome tending to a dark Copper- 
Colour. Figures both of the Cones, Caſes, and Inſects, _ 
be ſeen among 1 Cuts of - Galls, Tad. 13. and Tab. 
20. Fig. 72. which Fig. 72. exhibits well enough ſome others 
of the Gall-Inſe&s, but its Thorax is ſomewhat. too ſhort for 
cours. | 
aa) Not only the Willow, and ſome other Trees, but 
Plants alſo, as Nettles, Ground-Iny, ' &. have Caſes | 
duced on their Leaves, by the Injection of the Eggs of an. 
Ichneumon-Fly. I have obſerved thoſe Caſes always to grow 
in, or adjoining to ſome Rib of the Leaf, and their Pro- 
duction I conceive to be thus, wiz. The Parent Inſect, with 


its Riff ſetaceous Tail, terebrates the Rib of the Leaf, when 
; Ccz2 tender, 


. 
8 3 
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* Now this is ſo peculiar an Artifice, arid ſo fat 
out of the Reach of any mortal Underſtanding, 
Wit, or Power, that if we conſider the —_—_ 
with ſome of its Circumſtances, we muſt needs 
ceive manifeſt Deſign, and that there is the Concur- 
rence of ſome great and wiſe Being, that hath, from 
the Beginning, taken Care of, and PARSE for, 
the Animal's Good : For which Reaſon, as mean 
as the Inſtance may ſeem, I might be excuſed, if 
I ſhould enlarge upon its Particulars, But two or 
three Hints ſhall ſuffice. _ 

In the firſt Place, it is certain that the Fürma⸗- 
tion of thoſe Caſes and Balls quite exceeds the 
Cunning of the Animal itſelf; but it is the Act 
neu of the Ve ns and partly of ſome Viru- 

ncy (or what all I call it?) in the Juice, or 
Egg, or both, repoſited on the Vegetable by the 


Parent Animal (bb). And as "20s he” is 


25..x T2 X.7 2 4 3 1 FY _— > AT RY FRETS, — 444+ 
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tender, and makes Way for its Egg inks the very Pith or 
Heart thereof, and probably lays in 2 ſome p 5 
Juice of its Body, to pervert the regular Vegetation of i — | 
rom this Wound ariſes a — — which ( 
the Egg is hatched into a Mag and , 
as the Maggot increaſes, ſwelling 1 e the Leaf be · 
tween the two Membranes, and . — itſe]f into the pa- 
renchymous Part thereof, until it is grown as big as two Grains 
bf Wheat. In this Caſe lies —_ white, rough Maggot 
which turns to an Aurelia, and afterwards to a very bea utifol 
en, ſmall 1chneumen-Fly. 

(6b) What 1 ſuſpeRed myſelf, 1 find confirmed by Mal. 
Fight, who, in his exact and true Deſcription of the Fly bred 
in the Oaten Galli, faith, Non fat fuit nature tam miro arti- 
cio Terebram ſeu Limam condidiſſi; ſed inflito vulnere, wel 
txcitnto ſoramine infunidendum txinde liguorem intra Tur 
andi: uare frattd per tramſvenſam muſcaram terebrd fre- 


-. yuenti/im?, wiventt animali, guit# aliquot diaphani humoriy 
Ss Tia And a little after,” confirms, by ocular Obſerva- 
fl n, What he im = mh tefore, viz. Sentel prope Funii fem 

Dial Muſcam, -ſuperius delineavi, infidentem ＋ 
| temmæ, adbuc au, berebat etenim foliols fabi 
(5 2 
WP =>: 
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various, according to the Difference of its Ani- 
mal, fo is the Form and Texture of the Caſes 
and Balls excited thereby, ſome being hard 

' Shells (cc), ſome tender Balls (dd), ſome Sca- 


ly, 


apice hiantis gemmæ erumpenti; & convulſo in arcum corpore, 
terebram ewaginabat, iplumgue tenſam immittebat ; & tume- 
fatto wentre circa tercthra radicem tumorem excitabat, quem 
interpolatis wicibus remittebat. In folio igitur, avulsd Mujcd, 
minima 5 diapbaua reperi ge2a ova, fmillima tis, que adhuc 
in lubis jupererant. Non licuit iterum idem admirari ſpectaculum, 


" | 
Somewhat like this, which Ma/pighi ſaw, I had the good 
Fortune to ſee myſelf once, ſome Years ago: And that was, * 
the beautiful, ſhining -O@t- Ball Ichneumon ſtrike its Terebra 
into an Oak- Apple divers Times, no doubt to lay its Eggs 
therein. And hence I apprebend we ſee many Yermicules to- 
wards the Outſide of many of the Oak-Apples, which I guels 
were not what the Primitive Inſects laid up in the Gem, from 
which the Oak-Apple had its Riſe, but ſome other ſaperveni- 
ent, additional Inſects, laid in after the Apple was grown, and 
whilſt it was tender and ſoft. 3. 
ec, The Aleppe-Galls, wherewith we make Iak, may be 
reckoned of this Number, being hard, and no other than 
Caſes of Inſects which are bred in them; who when come 
to Maturity, gnaw their Way out of them; which is the 
Cauſe of thoſe little Holes obſervable in them. Of the In- 
ſes. bred in them, ſee Philo, Tranſa#. No 245. Of this 
Number alſo are thoſe little ſmooth - Caſes, as big as large 
Pepper Corus, growing cloſe to the Ribs under Oaken-Leaves, 
globous, but flattiſh; at firſt touched with a bluſhing red, 
afterwards growing brown, hollow within, and an hard thin / 
Shell without. In this lieth commonly a rough, white Mag- 
got, which becomes à little long-winged, blac Libnrumos-Bl, 
that-cats a little Hole in the Side of the Gall, and ſo gen 
7 For a Sample of the tender Balls, I ſhall chuſe the 
baus Ball, as round, and ſome as big as ſmall Muſket» | 
Ballets, growing cloſe to the Ribs, under Oaken-Leavess- . 
of a greeniſh yellowiſh Colour, with a bluſh of red; their 
Skin ſmooth, with frequent Rifings therein, Inwardly 0 4 
are very ſoft and ſpungy's and in the very Center is a Cale” 
With a white Maggot therein, which becomes an {chneamon- * 
Fly, .not much unlike the lat. As to this Gall, there is one, 
Thiog I have obſerved ſomewhat peculiar; and I may ſay pro: 3 
| Cc 3 videntiah, 
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ly (ee), ſome Smooth (ff), ſome Hairy (gg), ſome 
| Long, 


„* 


ä — 


— — — 


—_ 6. 


vidential, and that is, that the Fly lies all the Winter in theſe 
Balls in its Infantile-State, and comes not to its Maturity till 
the following Spring. In the Autumn, and Winter, theſe Balls 
fall down with their Leaves to the Ground, and the InſeR in- 
cloſed in them is there fenced apainſt the Winter Froſts, partly 
by other Leaves falling pretty thick upon them, and eſpecially 
by the thick, parenchymous, ſpongy Walls, afforded by the 
Galls themſelves. | 
Another Sample ſha!l be the large Oal- Balli, called Oal- 
Apples, growing in the Place of the Buds, whoſe Generation, 
egetation, and Figure, may be ſeen in Malpig. de Gallis, p. 
24. and Tab. 10. Fig. 33. Cc. Out of theſe Galls, he ſaith, 
various Species of Flies come, but he names only two, and they 
are the only two I ever ſaw come out of them: Freguenter 
(faith be) /ubnigre ſunt muſe brevi munitee terebrs, Inter has 
aligpuæ ob/ervantur auree, levi viridis tincturã ſuffuſee, oblongs 
nes lerebrã. Thoſe two differently-coloured Flies, I ta 


to be vo other than Male and Female of the ſame Species. 


I have not obſerved Tails (which are their Terebre) in all, as 
Malpighi ſeems to intimate: Perhaps they were hid in their 
Thece, and 1 could not diſcover them : But Irather think there 
were none, and that thoſe were the Males: But in others, I 
have obſerved - long, recurvous Tails, Jonger than their whole 
Bodies. And theſe I take to be the Females. And in the Oak- 
Apples themſelves,” I have ſeen the Aureliæ, fame with, ſome 
without Tails. And I muſt confeſs, it was not without Admi- 
ration, as well as Pleaſure, that I have ſeen with what exact 
Neatneſs and Artifice, the Tail hath been wrapt about the 
Aurelia, whereby it is ſecured from either annoying the Inſet, 
or being hurt itſelf. | 
bie See before, Note Cx). * 

As in the preceding Note. ; | 
de Of the rough or hairy Excreſcences, thoſe on the 
Brier, or Deg-Reſe, are a good Inſtance. Thele Spongiolæ 
Filiz, as Mr. Ray, Galle Rumaſæ, as Dr. Malpigbi calls them, 
are thus accounted for by the latter; Ex coprofes relidtis ovis 


ita turbatur aſfluen / ¶ Rubi] ſuccus, ut ftrumeſa fiant complura ſu- 


bercula fimul confus? congeſſa, que utriculorum ſeriebus, & fbra- 
rum amplicatione contexta, ramo/as propagines germinant, ita ut 
winima guafs Hv appareat. Quælibet propage ramos, bine ina 


_-willejor edit, Hint inde pili pariter erumpunt, Qc. 


"Theſe Balls are a ſafe Repoſitory to the InſeQ all the Win- 
ter in its Vermicular-State, For the Eggs laid up, and hatch- 
ed the Summer before, do not come to mature Inſects 15 
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Long, ſome Round, ſome Conical, &c. (4b). 


And in the Jaſt Place, let us add, That tho'e 
Species of Inſects are all endowed with peculiar 
and exactly made Parts for this Service to bore 
and pierce the Vegetable, and to reach and inject 
_ Eggs and Juice into the tender Parts there- 
of, 


2 


_ mmm 


the Spring following, as Mr. Ray rightly obſerves in Car. 
Cantab. | | 

As to the In/e#; themſelves, they are manifeſtly Ichieumon- 
Flies, having four Wings, their 4/vzs, thick and large towards 
the Tail; and tapering up wll it is ſmall. and flender at its 
ſetting on to the Thorax. But the Avi or Bellies, are not 
alike in all, though coloured alike. In ſome they are as is now. 
deſcribed, and longer, without Terebre, or Tails; in ſome 
ſhorter, with Tails; and in ſome yet ſhorter, and thick, like 
the Belly of the Au, or the Heart of Animals, as in thoſe 
before, Note (=). But for a farther Deſcription, of them, I 
ſhall refer to Mr. Ray, Cat. Plant. circa Cantab. under Roſa 


1 It being an Inftance ſomewhat out of the Way, I ſhall, 
pitch ypon it for an Example here, viz The gouty Swellings in 
the Body, and the Branches of the Blackberry-Buſh; of which 
Malpight hath given us two good Cuts in Tab. i7. Fig. 62. The 
Caule of theſe is magifeltly from the Eggs of Inſets laid in 

whilſt the Shoot is young and tender) as far as the Pith, and 
in ſome Places not ſo deep: Which, for the Reaſons before- 
22 makes the young Shoots tumefy, and grow knotty 
and gouty. 

The Ia that comes from hence is of the former Tribe, 2 
ſmall, ſhining black chneumon-Fly, about a tenth of an Inch 
long, with jointed, red, capillary Horns, four long Wings, 
reaching beyond the Body, a large Thorax, red Legs, and a 

ſhort heart-like Belly. They hop like Fleas. The Males are 
leſs than the Females; are very venerous, eadeavouring a Coje 
in the very Box in which they are hatched; getting up on the 
Females, and tickling and thumping them with their Breeches 
and Horns, to excite them to Venery. 
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ND now, theſe Things being ſeriouſly conſi- 
A dered, what leſs can be concluded, than that 
ere'is manifeſt Deſign and Forecaſt in this Caſe, 
and thatthere muſt needs be ſome wiſe Artift, ſome 
careful, prudent Conſervator, that from the very 
Beginning of the Exiftence of this Species of Ani- 
mals, hath, with great Dexterity and Forecaſt, pro- 
vided for its Preſervation and Good? For what 
elſe could contrive and make ſuch a Set of curious 
Parts, exactly fitted up for that ſpecial Purpoſe; 
And withal implant in the Body fuch peculiar 
Impregnations, as ſhould have ſuch a ſtrange un- 
couth Poweron a quite different Rank of Creatures ? 
And laſtly, what ſhould make the Inſect aware of 
this its N Faculty and Power, and Ln it ſo 
cunningly and dexterouſly to employ it for its own 


be 


* 
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Of REPTILES, and the Inhabitants 
of the Waters. 


CHAP. 1. 


Of Reptiles. 


ine diſpatched thejaſe&-Tribe, 
there is but one Genus of the Land- 
Animals remaining to be ſurveyed, 
and. that is, that of Reptiles (a). 
* 2 I ſhall diſpatch in a little 

| aſs, by reaſon I have ſome - 
what amply Comp of others, and many of the 
Things may be applied here. But yo 

me 
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0 Notwithflindin I have before, in Book TV, Chap. 1. 
Note (p), taken Notice of the Zarth-worm; yet it being a 
ple of the Creator's wiſe and curious Workmanſhi 
in even this meaneſt Branch of the Creation, I ſhall ſy E 
a few farther Remarks from Drs. Milli. and Ty/on. Saith . 
lis, Lumbricu terreftric, lickt vile & contemptibile habetur, Orga- 
na italia, necnon &f alia viſtera, & membra divino arti 5 | 


admirabiliter ſabre, 221 fortitur : tolius corporis compages 7 
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ſome Things- in which this Tribe is ſomewhat 
ſingular, which 1 ſhall therefore take Notice of 
briefly in this Place. One is their Motion, which 
1 have in another Place (4) taken Notice of to be 
not leſs curious, than it is different from that of 
other Animals, whether we conſider the Manner 


of it, as vermicular, or ſinuous (c), or like that of 
t . 4 the 


— — 


lorum annularium catena «fl, bra orbiculares contradtæ 
uemgue annulum, prius amplum, aMatum, anguftiorem & 
| vor” aol reddunt. [This Muſcle in Earth- Worms I find is 
ſpiral, as in a good Meaſure is their Motion likewiſe ; /o that 
5 this Means þ # can, (like the Worm of an Augre,) the better 
bore their Paſſage into the Earth. Their Reptile Motion al, 
may be explained by a Wire wound on a Cylinder, which ww 
Siigped off, and one End extended and held faſt, will bring the other 
nearer it. So the Earth Worm, havin out, or extended its 
Body, (which is with a Wreathing, ) it taten bold by thoſe mall 
Fact it hath, and ſo contra#s the hinder Part of its Body, Thus 
the curious and learned Dr. Ty/on, Philoſ. Tranſ. Ne. 147] 
Nam proinde cùm portio corporis ſuperior elongata, & exporredta 
ad ſpatium alterius extenditur, ibidimgus plano affigitur, ad ipſum 
quaſi ad centrum portio corporis inferior relazata, & abbreviata 
Facile pertrabitur. Pedunculi ſerie quadruplici, per totam longi- 
tudinem Lumbrici diſponuntur ; his quaſi totidem uncit, pariem mo- 
„0 hanc, modo iſtam, plano affigit, dum alteram txporrigit, aut 
fe duciu. Supra oris biatuns, Probeſeide, qud terram perforat 
clevat, danatur., And then he goes on with the other Parts 
that fall under View, the Brain, the Gulli, the Htar!, the 
$ ict Vef-ls, the Stomach and Inteft;nes, the Foramina on 
4 Top of the Back, adjoining to each Ring, ſup En 
Place of Lungs, and other Parts. Willis ar Aim. Brat. P. i. 


| 4) In Book IV. Chap. 8. 

te There is a great deal of Geometrical Neatneſs and 
Nicety, in the ſinuous, Motion of Snakes, and other Serpents, 
For the aſſiſting in which Action, the annular Scales under 
' their Body are very remarkable, lying croſs the Belly, con- 
wrary to what thoſe in the Back, and the reſt of the Body, do; 
#\fo as the Edges of the foremoſt Scales lie over the Edges of 
their following Scales, from Head to Tail; fo. thoſe Edges 
run out a little beyond, or over their following Scales; ſo as 
that when each Scale is drawn back, or ſet a little upright, - 
by its Muſcle, the outer Edge thereof, .(or Foot it py 
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the Snail (4), or the Caterpillar (e), or the Multi- 


pedous (), or any other Way; or the Parts mi- 
nmiſtring 


"= 
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called,) is raiſed alſo a little from the Body, to lay hold on 
the Earth, and fo promote and facilitate the Serpent's Motion. 
This is what ma be eaſily ſeen in the Slough, or Belly of 
the Serpent-Kind. But there is another admirable Piece of 
Mechaniſm, that my Antipathy to thoſe Animals hath pre- 
vented my prying into; and that is, that every Scale hath a diſ- 
tinct Muſcle, one End of which is tacked to the Middle of its 
Scale; the other, to the upper Edge of its following Scale. 
This Dr. % found in the Rattle-Snake, and I doubt not is 
in the whole Tribe. 1 | 

4% The wiſe Author of Nature, having denied Feet and- 
Claws to enable Snails to creep and climb, bath made them 
Amends in a way more commodious for their State of Life, 
by the broad Skin along each Side of the Belly, and the un- 
dulating Motion obſervable there. By this latter it is they 
creep; by the former, aſſiſted with the glutinous Slime emit- 
ted Tos the Snail's Body, they adhere &rmly and ſecurely to 
all Kinds of Superficies, partly by the Tenacity of their Slime, 
and partly by the Preſſure of the Atmoſphere. Concerning 
this Part, (which he calls the Srail";-Feet,) and their Undula- 
tion, ſee Dr. Lifter's Exercit. Anat. 1. ſet. 1. & 37. 


e The motive Parts, and Motion of Caterpillars, are uſe. | 


ful, not only to their Progreſſion and Conveyance from Place 
to Place; but alſo to their more certain, eaſy, and commodi- 
ous gathering of Food: For having Feet before and behind, 
they are not only -enabled to go by a kind of Steps made by 
their fore and hind-Parts; but alſo to climb up Vegetables, 
and to reach from their Boughs and Stalks for Food at a Di- 


ſtance ; for which Services, their Feet are very nicely made 


both before and behind. Behind, they have broad Palms for 
ſticking to, and theſe beſet almoſt round with ſmall ſharp 
Nails, to hold and graſp what they are upon: Before, their 
Feet are ſharp and hooked, to draw Leaves, Ec. to them, and 
to hold the fore part of the Body, whilft the hinder parts are 
brought up thereto, But nothing is more remarkable in thee 
Reptiles, than that theſe Parts and Motion are only temporary, 
and incomparably adapted only to their preſent Nympha-Statey* 
whereas in their Aurelia State, they have neither Feet nor 


Motion, only a little in their Hinder-Parts: And in their Ma- 
tare-State, they have the Parts and Motion of a flying Inſect, 


made for Flight. 


(/) It is a wonderful pretty Mechaniſm, obſervable in the 


going 


* 
1 
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niſtring to it, particularly the Spine (g), and the 
Muſcles co- Operating with the Spine, in ſuch as 
have Bane, and the annular, and other Muſcles, in 
ſuch as have none, all incomparably made for 
thoſe curious, and I may ſay, geometrical Wind- 
ivgs and Turnings, Undulations, and all the va- 
rious Motions to be met with in the Reptile 

Kind. | 
Another Thing that will deſerve our Notice, is, 
the Poiſon (+) that many of this Tribe are . — 
with. 
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going of Multipedes, as the Juli, Scolependre, &c, that on 
each Side the Body, every hath. its Motion, one very 
regularly. following the other from one End of the Body to 
the other, in a Way not eaſy to be deſcribed in Words; fo 
that their Legs in going, make a kind of Undulation, and 
give the Body a ſwifter Progreſſon than one would imagine it 
deal have, where ſo many Feet are to take ſo many ſhort 
teps. - Pikes es % 
(8) Fertebrarum Apophyſes breviores ſunt, precipue juxia 
caput, cujus proplerea flexus in aver/um, & latera, facilis Vie 
peris oft: ſecus Leonibus, c. — Incumbit his Offibus ingen, 
Muſe minutorum præſidium, tum Jpinas tendinum — 
magno apparatu diducentium, tum wertebras paliſimum in di- 
wver/a flactenti um, algue erigentium. Adeogue illam corporis mi- 
ram agilitatem, non tantum (ut Ariflot.) vt waning n- 
zeedug e (wird, guoniam facile: ad flexam, & cariilagineas 
produxit wertebras; ſed gyia etiam multiplitia mot, heals in- 
Arumenta muſculos fabrefecit provida rerum Parins Natura, con- 
* fait. Blaſ. Anat. Anim. P. 1. cap. 39. de Viper & 
Eeningilo. | | 
That which is moſt remarkable in the Vertebrz [of the Rarile- 
Saale, beſides the other curious Articulations, | is, that rhe 
© round Ball in the lower Part of the upper Vertebra, enters a Sock- 
er of the upper Part of the lower Vertebra, like as the Head of the 
Os Femoris doth the Acetabulum of the Os Iſchii; by which Con- 
triuance, as alſo the Articulation wwith one another, they have that 
Motion of winding their Bodies any way, Dr. Ty/on's Anat. 
of the Rattle-Snake in Phileſ. Tran. No 144. What is here 
_ obſerved of the Yertebre of this Srake, is common to this whole 
Genus of Reptiles, uh oy 
(+) My ingenious and learned Friend, Dr. Mead, examined 
with his Microſcope, the Texture of 'a Yiper's Poiſon,” and 


found 
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with. Which I the rather mention becauſe fome 
make it an Objection againſt the Divine Superin- 
tendence and Providence, as being a Thing ſo fat 
from uſeful, (they think,) that it is rather miſ-— 
chievous and deſtructive of God's Creatures. But 
the Anſwer is eaſy, viz. That as to Man, thoſe 
Creatures are not without their great Uſes, parti- 
cularly in the Cure of (i) ſome of the moſt ſtub. 
born 


n 


2ä 


found therein at firſt only a Parcel of ſmall Salts nimbly floating 
in the Liquor; but in a fort Time the Appearante vas thanged, 
and theſe ſaline Particles wire ſhot out into Cryflals, of an -incre- 
dible Tenuity and Sharpne/i, with ſomething like Knots here and 
there, from which they ſeemed to proceed; /o that the whole Tex- 
ture did in a Manner repreſent a Spider's Web, though infinittly finer. 
Mead of Poiſons, p. 9. : 

As to the Nature and Operation of this Poj/on, ſee the ſame 

ingenious Author's Hypothefis, in his following Pages. 
his Poi/on of the *per lieth in a Bag in the Gums, at the 
Upper-End of the Teeth. It is ſeparated from the Blood by 
a conglomerated Gland, lying in the anterior lateral Part of the 
Os wn x np juit behind the Orbit of the Eye: From which 
bony ieth a Duct, that conveys the Poiſon to the Bags at the 
eeth. 

The Teeth are tubulated, for the Conveyance, or Emiſſion 
of the Poiſon into the Wound the Teeth make; but their 
Hollowneſs doth not reach to the Apex, or Top of the Tooth, 
(that being ſolid and ſharp, the better to pierce;) but it ends 
in a lon Ale below the Point, out of which the Poiſon is emit- 
ted. eſe Perforations of the Teeth, Galen faith, the Moun- 
tebanks uſed to ſtop with ſome kind of Paſte, before they ſuf- 
fered the Vipers to bite them before their Spectators. Cuts of 
theſe Parts, c. may be ſeen in the laſt cited Book of Dr. 
Mead. Alſo Dr. Ty/on's Anat. of the Rattle Snake, in Phil. 
Tranſ. No 144. 1 ö 

12 That Vipers have their great Uſes in Phyſick, is mani- 

eſt from their bearing a great Share in ſome of our be | 

Antidotes, ſuch as Theriaca Andromachi, and others; alſo in | 
the Cure of the Elephantiafii, and other the like ſtubbotn Ma- | 
ladies, for which 7 ſhall refer to the medical Writers. But 


there is ſo ſingular a Caſe in the curious Collection of Dr. Ol. 1 
Norm. related from Kircher, that I ſhall entertain the Reader ; 
with it. Neat the Village of Saf/#, about eight Miles from | 


the City Bracciano in Italy, ſaith he, Specus /eu caverza ( 2 55 
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born Diſcaſes; however, if they were not, there 
would be no Injuſtice for God to make a Set of 
ſuch noxious Creatures, as Rods and Scourges, to 
execute the Divine Chaſtiſements upon ungrateful 
and ſinful Men. And I am apt to think that the 
Nations which know not God, are the moſt annoy- 
ed with thoſe noxious Reptiles and other pernicious 
Creatures. As to the Animals themſelves, their 
Poiſon is, no doubt, of ſome great and eſpecial Uſe 
to themſelves, ſerving to the more eaſy Conqueſt, 
and ſure Capture of their Prey, which might other- 


La Grotta del Seri) duorum hominum capax, fifuloſis quibuſ- 
dam foraminibus in formam eribri perforata cernitur, ex quibus 
ingens quedam, principio weris, diverficolorum Serpentum, nulla 
tamen, ut dicitur, fingulari veneni qualitate imbutorum progenies 
wotannis pullulare ſolet. In hic ſpeluncs Elephantiacos, Leproſes, 
Para! [yticos, Arthriticos, Podagrices, c. nudos exponere ſolent, 
gui mor halituum ſubterraneorum calore in ſudorem reſoluti, Ser- 
pentum propullulantium, totum corpus infirmi implicantium, ſuctu 
linfuque ita omni witioſo virulentogue humore privare dicuntur, ut 
repetito hoc per aliguod tempus medicamento, tandem perfectæ ſani- 
tati reflituantur. This Cave Kircher viſited himſelf, found it 
warm, and every way agreeable to the Deſcription he had of 
it 3 he ſaw their Holes, heard a murmuring hiffiog Noiſe in 
them; but although he miſſed ſeeing the Serpents, (it being 
not the Seaſon of their creeping out) yet he ſaw great Numbers 
of their Exuvie, or Sloughs, and an Elm growing hard by, la- 
den with them. 
The Diſcovery of this Cave, was by the Cure of a Leger 
ing from Rome to ſome Baths near this Place; who loſing 
is Way, and being benighted, happened upon this Cave ; 
and finding it very warm, pulled off his Clothes, and being 
weary and fleepy, had the good Fortune not to feel the Ser- 
nts about him till they had wrought his Cure. Yide Muſeum 
Worm. lib. iii. cap. . | | 
The before-commended Dr. Mead thinks our Phyſicians 
deal too cautiouſly and ſparingly, in their preſcribing only 
ſmall! Quancities of the Viper's Flcth, Oc. in the Elephantia/is, 
and ſtubborn Leprofies : But he recommended rather the Gelly 
or Broth of Vipers; or, as the antient Manner was, to boil 
Vipers, and eat them like Fiſh ; or at leaſt to drink Wine, in 
wich they have been long infuſed. Yide Mead, uli ſupra, p. 
wiſe 
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wiſe be too reſty and ſtrong, and if once eſcaped 
would hardly be again recovered by reaſon of their 
ſwifter Motion, and the Help of their Legs; be- 
ſides all which, this their Poiſon may probably be 
of very great Uſe to the Digeſtion of their Food. 

And as to the innocuous Part of the Reptile- 
Kind, they as well deſerve our Notice for their 
Harmleſneſs, as the others did for their Poiſon. 
For as thoſe are endowed with Poiſon, becauſe t 
are predaceous; ſo theſe need it not, becauſe their 
Food is near at hand, and may be obtained with- 
out Strife and Conteſt, the next Earth (&) affording 
Food to ſuch as can terebrate, and make Way into 
it by their Vermicular Faculty; and the next Ve- 
getable being Food to others that can climb and 
reach (1), or but crawl to it. 


——_— 


(4) That Earth Worms live upon Earth, is manifeſt from 
the little curled Heaps of their Dung ejected out of their 
Holes. But in Phil, Tran/. N' _y- have ſaid, it is in all 
Probability Earth made of rotted Roots and Plants, and ſuch 
like nutritive Things, not pure Earth. And there is farther 
Reaſon for it, becauſe Worms will drag the Leaves of Trees 
into their Holes, | . | 

(1) Snails might be in danger of wanting Food, if they were 
to live only upon ſuch tender Plants as are near the Ground, 
within their Reach only; to impower them therefore to extend 
their Purſuits farther, they are enabled by the Means mention- 
ed in Note Cd), to ſtick unto, and creep up Walls and Vege- 
tables at their Pleaſure. ö | 


16 
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Of the Inhabitants of the Waters. 


1 Have now gone through that Part of the Animal 
World, which I propoſed to ſurvey, the Animals 
inhabiting the Lane. | 
As to the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not hav- 
ing Time to finiſh what I have begun on that 
large Subject, I ſhall be forced to quit it for the 
preſent, although we have there as ample and glo- 
rious a Scene of the Infinite Creator's Power and 
Art, as hath been already ſet forth on the dry + 
Land. For the Waters themſelves are an admir- 
able Work of God (a), and of infinite Uſe (3) to 
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bi (a) Beſides their abſolute Neceſſity, and great Uſe to the 
World, there are ſeveral Topics, from whence the Waters 


may be demonſtrated to be God's Work; as,” the creating ſo 


ſt a Part of our Globe; the placing it commod iouſſy there - 
in, and giviag it Bounds; the Methods of keeping it Tweet 
and clean, by its Saltneſs, by the Tides, and Agitations by 
the Winds; the making the Waters uſeful to the Vegetation 
of Plants, and for Food to Animals, by the noble ods of 


ſweetening them; and many other Things beſides, which are 


inſiſted on in that Part of my Survey. 
(6) Pliny having named divers Mirabilia Aquarum, to ſhew 


their Power; then proceeds to their Uſes, viz. Exdem caden- 


tes emnium terrd naſcentium cauſa fiunt, prorſur mirabili naturd, 


ignis velit reputare, ut fruges gignantur, arbores fruticeſſus vi- 
want, in chin migrare aquits, ammamgue etiam herbis witalem 


" ind&"dtferre : juſftd confeſſions, omnes terre quoque wires aquarum 
ed benificii, Puapropter ante omnia ipſarum potentiæ exempla po- 
* memus : Canfas enim quis mortalium enumerare queat ? And then 
he goes on with an Enumeration of ſome Waters famed for be- 


ing Medicinal, or ſome other unuſual Quality. Plin, lib. xxxi. 


cap. 1, & 2. ; 
* | that 
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that Part of the Globe already ſurveyed; and the 
prodigious Variety (c), and Multitudes of curious 
and wonderful Things obſervable in its Inhabitants 
of all Sorts, are an inexhauſtible Scene of the Cre- 
ator's Wiſdom and Power. The vaſt Bulk of 
ſome (d), and prodigious Minuteneſs of others (e), 
together with the incomparable Contrrvance and 
Structure of the Bodies (f) of all; the Proviſions 
and Supplies of Food afforded to ſuch an innumer- 
able Company of Eaters, and that in an Element, 
unlikely, one would think, to afford any great Store 
of Supplies (g); the Buſineſs of Reſpiration per- 
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(c) Pliny reckons 176 Kinds in the Waters, whoſe Names 
may be met with in his lib. xxxii. cap. 11. but he is ſhort in 
his Account. 

C Pliny, lib. ix. cap. 3. ſaith, That in the Iadian Sea 
there are Balene guaternim jugerum (i. e. 960 Feet) Priſtes 200 
eubiterum Ci. e. 300 Feet.) And lib. xxxii. cap. 1. he menti- 
ons Whales 609 Feet long, and 360 broad, that came into a 
River of Arabia. If the Reader hath a Mind, he may ſee his 
Reaſon why the largeſt Animals are bred in the Sea, lib. ix. 
Cap. 2. = 

(e) As the largeſt, ſo the moſt minute Animals are bred in 
the Waters, as thoſe in Pepper-water ; and ſuch as make the 
green Scum on the Waters, or make them ſeem as if green, 
and many others, See Book IV. Chop, 11. Note (n), (0). 

(F) Tt might be here ſhewn, that the Bodies of all the 
ſeveral Inhabitants of the Waters, are the beſt contrived and 
ſuited to that Place and Buſineſs in the Waters, which 1s pro- 
per for them ; that particularly, their Bodies are cloathed and 
guarded, in the beſt Manner, with Scales, or Shells, Sc. ſuit- 
able to the Place they are to reſide in, the Dangers they may 
there be expoſed unto, and the Motion and Bulineſs they are 
there to perform: That the Center of Gravity (of great Con- 
fideration in that fluid Element,) is always placed in the fitteſt 
Part of the Body : That the Shape of their Bodies, (eſpecially 
the more ſwift,) is the moſt commodious. oe; ako Tay ; 
through the Waters, and moſt agreeable to geometrical 
and many other Matters beſides, would deſerve a Place here, 
were they not too long for Notes, and that I ſhall anticipate A 
what ſhall be more proper for another Place, and more accu» - 
rately treated of there. y 

g. See before, Book IV. Chap. 11. 
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formed in a Way ſo different from, but equivalent 
to what is in Land-Animals (5); the Adjuſtment 
of the Organs of Viſion (i) to that Element in 
which the Animal liveth; the Poiſe (&), the Sup- 
port (/), the Motion of the Body (m), forwards 
| * ; with 


6 


Galen was aware of the Refpiration of Fiſhes by their 
Branchiz. For having ſaid, that Fiſhes have no Occaſion of 
a Voice, neither reſpire through the Mouth as Eand Animals 
do, he ſaith, Sed carum, quas Branchias nuncupamus, conſlrudtio, 
25 vice Pulmonis eff, Cum enim crebris ac tenuibus foramini- 

Ant Brancbiæ he intercept, atri quidem & vapori perviis, 
fubtilieribus tamen quam pro mole aun; hane quidem. extra re- 
pellunt, illa autem prompte intromittunt, Galen de Uſ. Part. lib. 
vi. Cap. 9. So alſo Pliny held, That Fiſhes reſpired by their 
Gills ; but be faith 4ri/forle was of a-different Opinion, Plin. 
Jib. ix. cap. 7. And ſo 4rifetle ſeems to be in his Hiftory of Ani- 
mall, lib. viii. cap. 2. and in other Places. And I may add 
our famous Dr. Needham. So his De Form. Fœtu, cap. 6. and 
Anſaver to Severinus. 
© (i) A protuberant Eye would have been inconvenient for 
Fiſhes, by hindering their Motion in ſo denſe a Mediom as 
Water is; or elſe their bruſhing through fo thick a Medium 
would have been apt to wear, and prejudice their Eyes; thereſore 
their Cornea is flat. To make Amends for which, as alſo for 
the Refraction of Water, different from that of the Air, the 
wiſe Contriver of the Eye, hath made the Cyy/alline ſpherical 
in Fiſhes, which in Animals, living in the Air, is lenticular, 
and more flat. . | ' | 

As I have ſhewed before, that the Bodies of Birds are 
nicely poiſed to ſwim in the Air, ſo are thoſe of Fiſhes for 
the Water, every Part of the Body being duly balanced, and 
the Center of Gravity, as I ſaid in Norte (/, accurately fixed, 
And, to prevent Vacillation, ſome of the Fins ſerve, particu- 
Jarl hots of the Belly; as Berelli proved, by cutting off the 
Belly-fins, which cauſed the Fiſh to reel to the right and leſt 
— and rendered it unable io ſtand ſteadily in an upright 

ſture. 

To enable the Fiſh to abide at the Top, or Bottom, or 
any other Part of the Waters, the Air-Bladder is given to moſt 
Fiſhes, which, as it is more full. or empty, makes the Body 
more or leſs buoyant. | 

{m) The Tail is the grand Inſtrument of the Motion of the 
Body ; not the Fins, as ſome. imagine. For which Reaſon, 
Fiſhes are more muſculous and ſtrong in that Part, than in — a 
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with great Swiftneſs, and upwards and downwards 
with great Readineſs and Agility, and all without 
Feet and Hands, and ten thouſand Things beſides; 
all theſe Things, I ſay, do lay before us ſo various, 
ſo glorious, and withal fo inexhauſtible a Scene of 
the Divine Power, Wiſdom, and Goodneſs, that it 
would be in vain to engage myſelf in ſo large a 
Province, without allotting as much Time and 
Pains. to it, as the preceding Survey hath coſt me. 
Paſſing by therefore that Part of our Globe, I ſhall 
only ſay ſomewhat very briefly concerning the in/en- 
tive Creatures, particularly thoſe of the Vegetable 
Kingdom, and fo conclude this Survey. 
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the reſt of their Body, according as it is in the motive Parts of 
all Animals, in the pectoral Muſcles of Birds, the Thighs of 


Man, &c. 
If the Reader hath a Mind to ſee the admirable Method, 


how Fiſhes row themſelves by their Tail, and other Curioſities 
relating to their Swimming; I ſhall refer him to Borel ds Mat. 
— part i. cap. 23. particularly to prop, 213. | 
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I Vegetable Kingdom, although an 
. inferior Branch of the Creation, exhi- 
28 1 SY bits to us ſuch an ample Scene of the 
FX Creator's Contrivance, Curioſity, and 
„A Art, that I much rather chuſe to ſhew 
what might be ſaid, than engage too far in Par- 
ticulars. . I might inſiſt upon the great Variety 
there is, both of Trees and, Plants provided for 
all Ages, and for every Uſe and Occaſion of the 
World (a); ſome for Building, for Tools and Uten- 
ſils of every kind; ſome hard, fome ſoft; ſome tough 
and ſtrong, ſome brittle ; ſome long and tall, ſome 
ſhort and low; ſome thick and large, ſome ſmall and 
ſlender; ſome for Phyſick (5), ſome for Food, ſome 


for 
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(a) The fifth Book of Theophraftu,'s, Hiſtory of Plants may 
be here conſulted 3 where he gives ample Inſtances of the va- 
rious Conſtitutions. and Uſes of Trees, in various Works, Sc. 
See allo before Boot IV. Chap. 13. Note Ca). 
C Invifis quogue herbis inſerur [Natura] remedia : quippe 
> aum medicinas dederit etiam acultatis — in quibus iis providentiam 
- Nature ſalis admirari amplettique non eff — Inde excegitavit ali- 
quas aſpeAu biſpidas, 1attu trucet, ut lantùm non Vocem thfaus Hu- 
gentis tlas, ratienemgue reddentis exaudire videamur, ne je depa/- 
car avida Duadrupes, ne procaces manus rapiant, ne neglecta ve- 
fligia obterant, ne infidens Ales infringat : his muniendo Aculeis, 
celiſſue armani, remediis ut tuta ac jalva fint., Ita hoc quoque 
puod in tis odimus, hominum cauſd excogitatum, Plin. Nat. Hiſt. 

lib. xxii. cap. 6, ITY 
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for Pleaſure; yea, the moſt abject (e) Shrubs, and 
the very Buſhes and Brambles themſclves, the Huſ- 
bandmen can teſtify the Ule of. 3 
I might alio Survey here the curious Anatomy 
and Structure of their Bodies (4), and ſhew the 
Th La admi- 


Are ſome of the Species of Nature noxious ? They are alſo uſeful, 
— Death a Nettle fling ? It is to ſecure /o grod a Medicine from the 
Rapes of Children and Caitle. Death the Bramble camber a Gar- 
een? It makes the better Hedge; where L it chanceth to prick the 
Ow ner, it will tear 4 Thief. Grew's Colmolog. lib. ni. cap. 
2, ſect. 47. | | | u 
{a} That the moſt abject Vegetables, Oc, have their Ute, 
and are beneficial to the World, may in ſome Meaſure ap- 
pear from the Uſe the Northern People put rotten Wood, Sc. 
unto. Satis ingenioſum modum habent popu» ſeptentriouales in 
nemoribus nofurno tempore pertranſeunies, imo & diurne, quando 
in remotioribus Aguilonis partibus ante, & poſt Solftitium hyemas+ 
le conti nuꝶ notes habentur. Quigue his remediis indigent, Cor- 
tices quercinos inguirant putres, eaſque collocant certo interſſitio iti- 
neris inflitui, ut corum ſplendore, quo woluerint, perficiait iter. 
Nec folum hoc praflat Cortex, /ed & Truncus putrefactus, ac 
feng ipſe Agaricus appetiatus, Fc. Ol. Mag, Hilt. lib. ii. cap. 
, | 


To this we may add le in making Glafs, whoſe Aſhes, 
Dr. Merret ſaith, are the beſt, wiz. the Aſhes of the Common- 
wa Thiſtle, though all Tt ſerve to this Purpoſe. Next 
to Thiftles are Hep ſtrings, cut after the Flowers are gather- 
ed. Plants that are Thorny and Prickly, ſeem to afford the 
beſt and moſt Salt. Marre! Obſervations on Anton. Ner. ps. 

Rl. Ms a 
0 Quid mejora ſequar ? Salices, bhumileſpue Geniſtæ, 
dur ill pecori frondem, aut paſloribus umbram 
Sufficiunt, Sepemgue ſatis, & pabula melli, | 

1 4 Virg. Georg. lib, ii. ver. 434. 


(4) Dr. Beal (who was very curious, and tried many Ex- 
riments upon Vegetables) gives ſome, good Reaſons 10 
imagine, that there is a direct Communication between the 
Parts of the Tree and the Fruit, ſo that the ſame Fibres 
which conſlitute the Root, Trunk, and Boughs, are extended 
into the very Fruit, And in old Horn-beans, 1 have ob- 
"2 | Dd 3 ſerved 
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admirable Proviſion made for the Conveyance of 
the lymphatick and eſſential Juices, for communi- 
cating the Air, as neceſſary to Vegetable, as Ani- 
mal Life (e): I might alſo ſpeak of even the very 
- Covering they are provided with, becauſe it is a 
curious Work in Reality, although leſs ſo in Ap- 
pearance: And much more therefore might Iſurvey 


— — 
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ſerved ſomething very like this; in many of which, there are 
divers great and ſmall Ribs (almoſt like Ivy, only united 
to the Body) running from the Root up along the Outſide of 
the Body, and terminating in one ſingle, or a few Boughs 1 
Which Bough or Boughs ſpread. again into. Branches, Leaves, 
and Fruit. See what Dr. Beal hath in Loxwth, Abridg. vol. ii, 
710. 
Fr ut as to the particular Canals, and other Parts relating to 
the Anatomy of Vegetables, it is too long a ary for this 
Place, and therefore 1 ſhall refer to Seign, Malpigbi's and Dr, 
Grew's Labours in this Kind. * ö 
« e) Tama eft Reſpirationis neceſſitas, & 1, ut Natura in fin- 
gulis wiventium ordinibus varia, Jed analoga, paraverit inflrumen- 
ta, que Pulmones vocamus [and fo he goes on with obſerving the 
Apparatus made in the various Genera. of Animals, and then 
faith,] In Plantir werd, que infimum animalium aitingunt ordinem, 
tantam Trachearum copiam Q product ianem extare par e, ut bis 
minime Vegetahtium partes preter corticem irrigentur. — Plante 
Eitur (ut conjectari fas g. cum fint winuentia, viſceribus infa 
terræ, ab bac, fu putius ab aqud Of atre, commixilz; & percolatis 
à terra, Reſpiraiionis ſac materiam recipiunt, ifſarumgur Trachee 
25 halitu terre, extremas radices ſubingreſſo, replemur. Malpig. 
„Anat. Plant. p. 15. | 
Theſe Tracheæ, or Air. Vaſcli, are viſible, and appear very 
pretty in the Leaf of Scabisus, or the Vine, by pulling aſunder 
. . ſome of its principal Ribs, or 2 Fibres; between which, 
may be ſeen the Spiral Air-#efels. (like Threads of Cobweb) 
a little uncoiled.; A. Figure whereof, Dr. Grew hath given us 
in his Anat. Plant, Tab. Fl, 52. | | 
As to the curious Coiling, and other Things relating to the 
Structure of thoſe Ar- 22 I refer to Malpię. p, 14. and Dr. 
Grew, ib. lib. ini. cap. 3. ſect. 16, Cc. and lib. iv. cap. 4. 
felt. 19. of Mr. Ray, Boer them ſuccinctly. His. Plant. lib, 


the 
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the neat Variety and Texture of their Leaves (f) 
the admirable Finery, Gaiety, and Fragrancy of 


their Flowers (g). I might alſo inquire into the 
wonder- 


* — — 


1 „ — _— 
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Concerning the Leaves, I ſhall Note only two or three 
Things: 1. As to the Fibres of the Leaf, they ſtand not in the 
Stalk, in an even Line, but always in an Angular, or Circular 
Poſture, and their vaſcular Fibres or Thread: are 3, 5, or 7. 
The Reaſon of their Poſition thus, is for the more erect Growth 
and greater Strength of the Leaf, as alſo for the N of 
its Sap. Of all which ſee Dr. Grew, lib. i. cap. 4. ſect. 8, 
&e. and lib. iv. part 1. cap. 3. alſo 4. Pi „ 2, (0 11. 
Another Obſervable in the Fibres of the Leaf, is their orderly 
Poſition, fo as to take in an eighth Part of a Circle, as in Mal... 
leut; in ſome a tenth, but ia moſt a twelfth, as in Holy - Oat j 
or a fixth, as in Syringe. Id. ib. Tab. 46, 47- 

2. The Art in F up the Leaves . their Eruption 
out of their Gems, &c. is incomparable, both for its Elegancy 
and Security, vix. In taking up (/o as their Forms will bear) 
the leaft Room; and in being ſo conveniently couched as to be capa» 
ble of receiving Protection fn other Parts, or of giving it to one 
another, e. g. Firſt, there is the Bot- lap, where the _ arg 
all laid ſomewhat convexly one over another, but not plaited — but 
awhere the Leaves are not ſo thick ſet, as to fland in the Bow-lap, 
there we have the Plicature, or the Flat-lap; as in Reje-theer, 
&c, And ſo that curious Obſerver goes on thewing the various 
Foldings, to which he gives the jc of the Duplicature, 
Muki cature, the Fore-rowl, Back-row!l, and Tre-rowl, or 
Treble-rowl. Grew, ib. lib. i. cap. 4. ſect. 1 4. & c. Totheſe 
he adds ſome others, lib. iv. p. 1. cap. 1, 9. Conſult 
alſo Made. Gemmis, P- 22, 6 

To curious Foldings, we may add another noble 
Guard by the Interpoſition of Films, fc. of which Dr, Grew 
ſaith, there are about ſix Ways, wiz. Leaves, Sirfoils, Iater- 
foils, Stalks, Hoods, and Mantlings. Grew, ib. and Tab. 41. 
42+ Malpig. ibid. | l q 

(g) In the Flower may be conſidered the Empalement,” as. 
Dr. Grew, the Calix, or Perianthium, as Mr. Ray, and others, 
call it, defigned to be a Security, and Bands to the other Parts 
of the Flower. Flori, velut baſes & fulei nentum eff, Ra Hiſt. 
lib. i. cap. 10. Flowers, whoſe Peiala are ſtrong (as Tulips) 
have no Catix. Carnations, whoſe Petala are long and lender, 
have an Empalement of one Piece: And others, ſuch as the 

NE” De Knape 
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wonderful Generation and Make of the Seed (b), 
and the great Uſefulneſs of their Fruit: I might 
ſhew that the Rudiments and Lineaments of rhe 
Parent-Vegetable, though never ſo large and ſpa- 
cious, is locked up in the little Compaſs of their 
Fruit or Seed, though ſome of theſe Seeds are ſcarce 
viſible to the naked Eye (i). And foralmuch as 


— 
— 


Knap-aweeds, have it conſiſting of ſeveral Pieces, and in divers 
Rounds, and all with a counterchangeable Reſpect to each 
other, for the greater Strength and Security of themſelves, and. 
the Pelala, &c. they include. 1 b 
The next is the Filiation as Dr. C-exw, the Petala, or Folia. 
as Mr. Ray, and others. In theſe, not only the admirable 
Beauty, and luxuriant Colours are obſervable, but allo their 
curious Foldings in the Calix, before their Expanfion. Of which 
Dr. Grew hath theſe Varieties, viz. The Cle/e-Couch, as in 
RoJer ; the Concave- Couch, as in Blattaria flor albo; the Single- 
Plait, as in Peaſe-Bloſams ; the Double Plait, as in Blue-Benles, 
&c. the Couch and Plail together, as in Marigold, &c. the Rol, 
as in Ladies-Bower ; the Spire, as in Malloæu/; and laſtly, the 
Plait and Spire together, as in Conveluulus Doronici faito, lib. i. 
cap. 5. ſe. 6. and Tab. 54. Ven , 
As to the Stamina with their Apices, and the Stylus, (called 
the rtire, by Dr. Grew,) they are admirable, whecher we con- 
fider their Colours, or Make, eſpecially their, Uſe, if it be as 
Pr. Grew, Mr. Ray, and others imagine, namely, as a Mate 
Sgerm, to impregnate and fruftify the Seed. Which Opinion 
js corroborated by the ingenious Obſervations of Mr. Samuel 
Morland, in Philo/. Tran). No 287. J | 
_Reliqua usis alimentique gratiũ genuit [Natura] ideegue ſecula 
anndſque tribuit its. Flores vero odvreſque in diem ignit  magnd, 
(tt Salam et) admonitiene hominum, gue ſpetatifſume floreant, ce- 
rin marceſtere. Plin, Nat. Hiſt. lib. xxi. cap, ]. 
1 As to the curious and gradual Proceſs of Nature in the 
Formation of the Seed or Fruit of Vegetables, Cuts being nece(- 
fary, Tall refer to Dr. "Grew, p. 45. and 20g, and Malpie. 


R 1. bo 63:2 , 
* (a) Fetus off Empedeclis dogma, Plantarum ſemina O va . 
a Han decidua — Jae in e [Ovo vel Semine] welut_ in ci- 
catrice, non fold wiwentis carina, Jed cum minimo trunco ofſur- 
genter partei, Gemma ſcilictt, & inhenis radicis. Canus, g. 
259 ih eee ir tenderer e 
- 1 > 4 a : 8 
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the Perpetuity and Safety of the Species depends 


upon the Safety of the Seed and Fruit in a great 
Meaſure, I might therefore take Notice of the pe- 


culiar Care the great God of Nature hath taken 
for the Conſervation and Safety hereof: As parti- 
cularly in ſuch as dare to ſhew their Heads all the 


Year, 


% 
* 
—— as 
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Malpig. ibid 81. Vid. plura in tract. de Seminum weget. p. 14. 


& paſſim. | 

lo Malpigbi's Life, a Debate may be ſeen between him and 
Seign, Triumphetti, the Provoſt of the Garden at Rome, whe- 
ther the whole Plant be actually in the Seed. The Affirma- 


tive is maintained by Malpigbi, with cogent Arguments; a- 


mong which, this is one: Non prevecupatd mente, oculis micro- 
ſcapis armaiis, luſtret quæiſo Pha ſsolorum, ſeminalem plantulam 
nondum ſalam, in gud folia flabilia, hacque ampla evidenter 
ober uabit; in eadem pariter gemmam, nodos, ſtu implantationes 
. caulis deprebendet, Caulem inſignem fibris lig- 
neis, & utriculorum ſeriebus conſtantem conſpicu? attinget. And 
whereas S. 7Triumphetti had objected, that YVegetatione, meta- 
morþhoſr, inedia plantas in alias degenerare, ut . exemplo pluriam 
fene precipue tritici in lalium, & lalii in triticum ver: 


n Anſwer to this, (which is one of the ſtrongeſt Arguments 
againſt Malpighi's, Aſſertion,) Malhigbi replies, Nondum cer- 


tum eft de integritate, & ſucceſſu experimenti, nam facienti mibi, 
& amicis, tritici metamorphoſis non ceſſit. Hadmiſſa tamen me- 
tamorphofi, quoniam hac neglecta cultura, aut witio ſoli, aut 
acris contingit — ideo ex morbeſo & manſtruoſo affetu non licet in- 
ferre permanentem ftatum a Naturd intentum. Obfervo plantas 


Jylwefires culturd warias reddi, c. I have more largely taken 


Notice of Malpighti's Aulwer, becauſe he therein ſhews his Opi- 
way about the L'ranſmutation of Vegetables. Vid Malpig. Vit. 
P+ 7 | | 
So Mr. Le wenhoeck, after his nice Obſervations of an Orange- 


Kaul en be made to genes nabe in his Pocket, Wc com-:" - 


cludes, Thug we ſee, how ſmall a Particle, no bigger than a 
coarſe” Sand, (as the Plant is repreſented) is increaſed, . A 
flain Demonſtration, that the Plant, and all belonging tout, guar 


afuay in the Seed, in the young Plant, its Body, Ros -c. 


Philof. Travi,. N* 287. See alſo Rai Cat. Cant. in er 
maj. from Dr. Highmore. But in all the Seeds which. I have 
viewed, except the Maple, the Plant appears the plaineſt to 


the naked, Eye, and allo very elegant, in the Nux Yomica, . 


Natm 
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Year, how ſecurely their Flower, Seed or Fruit 
is locked up all the Winter, together with their 
Leaves and Branches, in their Gems (t), and well 
| | fenced 


A 3 i 
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Natura non cbſervat magnitudinis proportionem inter ſemina & 
plantas ab iiſdem ortas, ita ut majus ſemen majorem ſemper produ- 
cat plantam, minus minorem. Sunt enim in genere berbarum non 
pauca, quarum ſemina arborum nomullarum ſeminibus non dico 
equalia ſunt, ſed multo majora. Sic v. g. Semina Fabe, Oc. e- 
mia Ulmi, c. multis vicibus magnitudine ſuperant. Raii ubi 
ſupra, lib. i. cap. 13. 

Filicem religuaſque Capillares berbas Semine carere Veleres 
plerigue — prodrdere; quos etiam fecuti ſunt à Recentioribus von- 
aulli, Dodonæus, etc. — Alii 3 tontra, Bauhinus, etc. Filices er 
eongeneres ſpermatophoras gſe contendunt; Partim quia Hiſtoria 
Creationis, Genel. ii. 12, etc, — Hanc ſententiam weriſſimam oe 
L eutofia convincit. Fredericus Cæffus, he ſaith, was the firſt 
that diſcovered theſe Seeds with the Help of a Microſcope, 
And ſince him, Mr. . C. hath more critically obſerved 
them. Among other things obſerved by that ingenious Gen- 
tleman, are theſe, Pixidulz fer capſule ſemina continentes in ple- 
riſque hoe genus plantis perguam exili granulo arene vulgaris ci. 
nerea plus duplo minores ſunt ; imd in nonnullis fpeciebus vix ter- 
tiam quartamue arenulæ partem magnitudine equant, weſicularum 
 gearmndam annufis aut faſciolis vermiformibus obvolutaram ſpeciem 

exhibenter. Nonnulle ex his veſiculis 100 circiter mina continere 
arpre bende bantur — aded eximid parvitate ut nudo oculo prorſus 

nt imviſibilia, nec niff gab a inter beni detegi poſſent. — 
Ofmumda Regal, que alits omnibus Filicis fpeciebus — an- 
terellit — vaſcula ſtminalia obtintt aqui cum religuis congeneri- 
bus magnfludinis — quorum immen/a et viſum ſugiens parvitas 
cum magnitudine plantæ collata — adto nullam gerere proporti« 
onem invenietur, ut tantam plantam # tantillo ſemine product at- 
trntum obſervatorem meritd in admirationem rapiat. Ray, ibid. 
Hb. iii. p. 132. This V. C. was Mr. Vill. Cole, as he own- 
eth · in a letter I have now in my Hands of his to Mr. Ray, of 
06k, 18. 168 

(k) Veg ttantium genus, ut dibitam magnitudinem ſortiatur, 
et u mortalitatis jatturam ſucces prolis tduttione repare!, 
ſatis temporibus novas fromit partes, ut tandem  emergentes 
Uteri, reetntes edant Soboles. Emanantes igitur à cault, cau- 
| dice, ramis, e radicibus novella bujuſmodi partes, non illica 
| laxate extendimtur, fad compendio quodam coagmentate 25 
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fenced and covered there with neat and cloſe Tu- 
nicks. And for ſuch as dare not fo to expoſe them- 
ſelves, with what Safety are they preſerved under 
the Coverture of the Earth, in their Root (/), 
Seed (m), or Fruit, till invited out by the kindly 


* 
” * hd _—— — „ —_— — 


2 axillam cubantes, non parum ſubhi unt, Gemmas appellantur, 
c. And then that Man goes on to ſhew the admirable 
various Methods of Nature, in repoſiting in that little Com- 
paſs, fo large a Part of a Tree or Plant, the curious Struc- 
tare of the Gems, the admirable Guard afforded them, and 
the Leaves, Flowers, and Seed contained in them, Cc. Of 
which baving taken Notice before, I paſs over it now, and 
only refer to our Author Ma/pighi, and Dr, Grew, in the Places 
cited in Note / and 22. . 

(L), Of B „ and a great many more, probably of the 
far greater Number of Perennial Roots of Herbs, as Aram, 
Rape-Crowfoot, &c. it is very obſervable, that their Root is 
a y or repaired out of the Trunk ar Stalk it- 
ſelf ; that is to ſay, the Baſis of the Stalt continually, and by 
iaſenſible Degrees, deſcending below the Surface of the Earth, 
and hiding itſelf therein, is thus, both in Nature, Place, and 
Office, changed into a true Root.—80 in Brownwort, the Ba- 
fis of the Stalk finking down. by Degrees, till it lies under 
Ground, becomes the upper Part of the Root; and continui 
ſtill to fiok, the next becomes the lower Part: And the 
next after that, rots away; a new Addition being ſtill yearly 
made out of the Stalk, as the elder Parts yearly rot away. 
Grew, ibid. lib. ii. p. 59. «bt pura vid. 

(m) How: ſafe and: agreeable a Conſervatory the Earth is to 
Vegetables, more than any other, is manifeſt from their rot- 
ting, drying, or beiog rendered infecund in the Waters, or 
the Air; but in the their Vigour is long preſerved. 
Thus Seeds 1 Mr. Ray thinks, ſome may probably 
retain their Fecundity for ten Years, and others loſe it in five ; 
but, ſaith he, Zn terre. gremio latitantia,. quamwis tof caloric, 
frigoris, humoris, & ficcitatis warietatibus ibidem obnoxia, diu- 
tins tamen (ut pute, fertilitatem ſuam tuentur quam ab homini- 
but dilgentiſſnd euflodita; nam & ego & alii ante me multi c6- 
fervarunt Sinapeos vim magnam enatam in aggeribus fiſſarum re- 
cons fadtis ingur areir gramineis effoſſir, ubi pot bominum' memari- 
am nulla unguam Sinapeos /eges ene Quam tamen non 
[pant ortam ſuſpiter, ſeu d ſeminibus in terrd per lot anos reſiau- 
4; etiam prolificis, Ray Hiſt, Plant. lib. i, cap. i242. 
: Warmth 
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Warmth of the Spring! And when the whole 
Vegetable Race is thus called out, it is very 
Pretty to obſerve the Methods of Nature in guard - 
ing thoſe inſenſitive Creatures againſt Harms 
and Inconveniencics, by making ſome (for In- 
ſtance) to lie down proſtrate, and others, to clole 
themſelyes up () upon the Touch of Animals, 
and the moſt to ſhut up their Flowers, their 
Down (o), or other their like Guard, upon the 
Cloſe and Cool of the Evening, by Means of 
Rain, or other Matters that may be gar udacial to 
the tender Seed. 

And now to cheſs Conſiderations relating to the 
Seed, I might add the various Ways of Nature in 
diſfpating — ſowing it, ſome being, for this End, 
winged with light Down, or a to be con 


— 4 
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(a) Plante nonnullæ A ſcbynomenæ Peteribus 40 Necentio- 
ribus Jiuæ, & Senfftiva, Mimaſar, baud obſcurd eu indi- 
cia produnt ; fiquidem folia earum manu aut baculo tatla,) & pan 
lalum compreſſa, pleno etiam meridie, Jplendente Sole, illics Je con- 
txahunt 5 in nonnullis etiam ſpeciebus canliculs tenervores concidunt, 
© wvelut marceſcunt 5 quod idm ab arre frigidiare- — 2 pabiun- 
tur. Ray Hiſt. Plant. tom. 1. * xvui. r wc — 


1 
* 


p. 978. s 9 
7 4 [ have obſerved thaw N if not moſt: Vidgetables, Go. 
expand their Flowers, Doum, &c. in warmiSun»ſhiny Weather, 
and again cloſe them towards Evening, or in Rain, &c. eſ- 
pecially at the Begining of Flowering, when the Seed is 
young and tender; as is manifeſt in the Down of Dandelion. 
and other Downs ; and eminently in the Flowers of Pimpernel: 
the opening and ſhutting of which, are the Countryman's 
Weather2wiſer ; whereby Gerard ſaith, he fotetelleth what 
Weather ſhall follow the next Day; for, ſaith he, I be 
Flowers be cloſe ſhut up, it betokeneth Rain and foul Weather 3 
contraryzWw!/e, if they be ſpread abroad, fair. wee . Ger. 
Herb. book ii. chap, 183. 0 
EI 4 ai [arbor in Tylis] familis; feliofar- — : reſeique 
Peris ;. quem noctu comprimens, aperire incipit Solis exortu, me- 
ridie expandir, 3 nN tam dicunt. "_ Nat. Hitt. . 
Lb, xii. cap. 9 KY © | 5 288 Thy een . L + 
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veyed about by the Winds; others being lad in 
elaſtick, ſpringy Caſes, that when they burſt and 
crack, dart their Seed at convenient Diſtances; 
performing thereby the Part of a good Huſband- 
man (); others by their agrecable Taſte and 


Smell, 


6 So ſeon as the Seed is ripe, Nature taketh ſeveral Me- 
theas for its being duly ſown; not only in the opening of the 
Uterus, .. but alſo in the Make of the Seed it/eif.. For, firſt, 
The Seeds of many Plants, which affect a peculiar Soil or Seat, 
as of Arum, Poppy, &c. are heavy and ſmall enough, ⁊uith- 
out farther Care, to fall direftly down into the Ground — But 
if they are /o large and light, as to be expoſed to the Wind, they 
are often furniſhed with one or more Hooks, to Yay them from 
HAraying tos far from the proper Place — Se the Seeds of Avens 
have one ſingle float; thoje of Agrimony and Goolegraſs, ma- 
ny. :: both the former loving a warm Bank ; the latter, an Hedge 
fer its Support. On the contrary, may Seed are furniſped 
with Wings: or Feathers; parily with the Help of Wind to 
carry them, when ripe, from of the Plant, as of Alh, &c. — _ 
and partly to enable trem to make their Flight more or leys 
abroad, that ſo they may n:t, by falling tegether, come up too 
thick ; and that if one ſhould miſs a geo Su, en, Bed, another 
may hit, So the Kernels of Pine have Wings — yet fbort — 
avbereby they fly not into the Air, but only flutter upon the Ground. 
But theſe of Iypha, Dandelion, and moſt bf 1he pappous Kind 
bare long numerous Feathers, by which they are waſted 
every Way. — Again, there are Seed; qubich are ſcattered mot 
by flying abroad, but by being either ſpirited or flung away. The 
firſt. of thoſe are Weood:ſerrel, which having a running Root, 
Nature fees fit to ſow the Seeds at ſome Diſtance. The. doing of 
ewbich is effected by a white flurdy Cover, of a tendinous or ſprin- 
Mature. — This Cover, ſo ſoon as it begins to dry, burſts open 
on one Side, in an Inſtant, and is violently turned Inſide outevard 
— and /o ſmartly throws off the Seed. T ve Scedi of Harts-topgue 
is flung er ſoot away—by the curious Contrivance of the Seed. eaſe, 
a5 in Codded Aſmart, only there the Spring moves and curls in- 
award, but here outward, viz. Every Seed-caſe, — is of @ fpbe- 
rick Figure, and girded about with a flurdy Spring. == The Sur- 
face of the Spring reſembles a fine Shrew. — So ſoon 'as == this 
Spring is become flart enough, it ſuddenly breaks the Caſe into dab 
Halves, like twa Iutle Caps, and /o flings the Seed. Grew, ib. 
P- 195 and in Tab. 72. all theſe admirable Artifices are hand- 
Jomely repreſented, | | 
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Smell, and falutary Nature, inviting themſelves to 
be ſwallowed, and carried about by the Birds, and 


n alſo fertilized by paſſing through their Bo- 


dies z 


* 1 * * 
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Duin fi quantitas modica ſeminum (Filicis Phyllitidis quo- 
que) à folits in ſubiedtam chartæ munde — {chedam decutia- 
tur, deter gat ur ve, deinde in aceryum converratur, veſicu- 
larum ſeminalium plurimis una diſfilientibus, & fibi invicem al- 
lifis, acervulus vari? moveri per partes videbitir, non ſecus ac 

Hrenibus aut iftinfmodi beſtiolis repletus efſet — quin ff locus 
tranquillus fi, aure proxim? admotd, crepitantium inter rumpen- 
dum vaſculorum ſonitus percipietur; & , microſci * + we 
ram oculis oberres, Jjemina per cam undigue /par/a, 
rabilem ab acer v diflantiam prejecta comperiet. Ray, ibid. * 
132. 
TT he admirable Contrivance of Nature in this Plant, is moſt 
Plain For the Seed. I 22 4 the befl Preferver of the Sed, 
it is there kept from the Injuries of Air and Earth, till it be 
rainy, when it it a proper Time for it to grow, and then it is 
thrown round the Earth, as Grain by a feilful Sower. — When 
any Wet touches the End of the Seed Vaſſelt, wvith a ſmart 
Noiſe and ſudden Leap it opens itfelf, and with a Spring ſcat- 
ters its Seed to a Diftance round it, where ir Dr. 
Sloane Voy. to Jamaica, p. 150. of the Gen! — 
feo, Kc. or Sp 2 

The Plants of the Cardamim- Family, and many others, — 
be added here, whoſe Cods fly open, and dart out their 8 
upon a ſmall Touch of the Hand. But the moſt remarkable 
Inſtance is in the Cardamine impatiens, Cujus Silique (faith 
Mr. Ray) vel leviter tate, rg 2 LSemina] imb 
guod long? mirabilius —_— filiguas non tetigeris, i tamen 
manumn welut taurus pr as, /emina in appropinguan- 
tem evibrabunt ; war p tum CG fe ſpins expertum ſcribit, 
| am Fobnffonus apud Gerardum werum «fe arma. Hiſt. Plant. 
lib. xvi. cap. 20. 
> - Neither 5 this Provifion made only for 1 

Were Of which I ſhall give 
an Inſtance from my before-commended Friend, Dr. Slesar: 
A. to the Fuci, — their Seed hath been diſcovered, (and ſhewed 
me firſt, ) 2. the Induſtry of the ingenions Herbarift, Mr. Sam. 

who found en many of this _ lid Tubercles, or 
Rifonge, in ſome Seaſons, wherein were lodged ſeveral round 
Sendi, as big as Muftard-Seed, which, rise, the out- 
* Membrane of the Tuberck breaking, lea verb the Seed to 


obs vat The Sred coming near 
Stones, 
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dies (4); and others not thus taken Care of, do 
many of them by their Uſefulneſs in human Life, 
invite the Huſbandmaa and Gardener carefully to 
fow and nurſe them up. 

| To 


* at. — ——_——— 


— — 


Stones, or any ſolid Foundation, by means of a Mucilage it carries 
with it, flicks to them, and ſhoots forth Ligulz with Branches, 
and in Time comes to its Perfeion and Magnitude. Sloane Voy. 
Jamaica, p. 60. 

But although Mr. Doody had hinted, and conjectured at the 
Thing, yet the firſt that diſcovered the Seeds in Fuci, was 
the before-commended Dr. T7 ancred Robinſon; as may be ſeen 
dy comparing what Mr. Ray faith in his Synop/. Stirp. Brit. p. 6. 
with his Append. H. Þ- 1849. Beſides which Fuci, the Dre 
tells me, he obſerved Veſſels and Seed in Coralloid Shrubs, as 
alſo in ſeveral Fungi, not only in the Species of Crepitus Lupi, 
but alſo between the Lamellz of other Species, and in that ſub- 
terraneous Kind called Truffles, whoſe Seed and Veſſels open 
in the Cortex, at fome Seaſons he ſaith, like that of Mallows 
in Shape. 

As * the Crepitus Lupi, I have more than once examined 
their Powder, with thoſe excellent Microſcopes of Mr. . 
ſon's Make: But the moſt ſatisfactory View Mr. I ilſen him- 
ſelf gave me; by which I found the Seeds to be ſo many 
exceeding fmall P- Balli, with round Heads, and longer 
than ordinary ſharp-pointed Stalks, as if made on purpoſe to 
prick, eaſily into the Ground. Theſe Seeds are 1ntermixed 
with much duſty Matter, and become kurtful to the Eyes, 
probably by their ſharp Stalks pricking and wounding that 
tender — a 

(4) The antient Naturaliſts do generally agree, that Mi 
ſeltos is propagates by its Seeds carried about by, and paſſin 
through the Body of Birds. Thus | Theophraftus de Cay. 
Plant, Mb. ii. cap. 24. T3 & and (& covidun, &c. Luitium wer 
à paſtu avium :.— Yuippe Viſco detrafta confetique in alueis, 

uod frigidiſimum eft, ſemen cum excremento parum dimittitury 
25 2 mutatione aligud in arbore Stercoris caus4 pullulat, 
erumpitque, Ft, 80 alſo Pliny faith, viz. Omnino autem ſa- 
tum [Viſcum} nullo made naſcitur, nec mſi per aluum Avium 
redditum, maxim Palumbis ac Turdi, Hae oft natura, ut ni- 
fi maturatum in wentre Avium, non proventat. Pha, Nat. 
Hiſt. lib. xvi, cap. 44 Whether what Threpbrafius and 
Pliny affirm, be conducive to the better fertilizing the Seeds 
of Miter, I know not; but that it is not of abſolute Ne- 
ceflity, I can affirm upon mine own Experience, having ſeen 


te 
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To this ſo ſingular a Care about the Propaga- 
tion and Conſervation of the Species of Vegeta- 
bles, I might add the nice Proviſion that is made 
for their Support and Aid, in ſtanding and grow- 
ing, that they may keep their Heads above Ground, 
and not be rotted and ſpoiled 1n the Earth them- 
felves, nor thereby annoy us; but, on the contrary, 


—— dt 


the Seeds germinate, even in the Bark of Oak, But although 
they ſhot above an Inch, and ſeemed to root in the Tree, yet 
they came to nothing, whether deſtroyed by Ants, Sc. which 
I ſuſpected, or whether diſagteeing with the Oak, I know not. 
But I ſince find the Matter put out of doubt by Mr. Doedy ; 
which ſee in Mr. Ray's H,. Plant. App. p. 1918. 

Nutmegs are ſaid to be fertilized after the ſame Manner, as 
Tawvernier ſaith was confirmed. to him by Perſons that lived 
many Years in thoſe Parts; whoſe relation was: The Nut- 
meg being ripe, ſeveral Birds come from the Iſlands towards 
the South, and devour it whole, but are forced to throw it 
up again, before it be digeſted : And that the Nutmeg, then 
beſmeared with a viſcous Matter, falling to the Ground, takes 
Root, and produces a Tree, which would never thrive, was it 
planted. Tawern. of the Commod. of the G. Mogul. And 
Monſieur Thewenot, in his Travels to the Indies, gives this Ac- 
count: The Tree is produced after this Manner; there is a 
Kind of Birds ingthe Iſland, that having picked off the green 
Huſk, ſwallow the Nuts, which having been fome Time in 
their Stomach, they void by the ordinary Way; and they fail 
not to take rooting in the Place where they fall, and in Time 
grow up to a Tree. This Bird is ſhaped like a Cuctorw ; and 
the Dutch prohibit their Subject, under Pain of Death, to kill 
any of them. Vide Sir T. Pope- Blunt's Nat. Hiſt. 

Zut Mr. Ray gives a ſomewhat different Account; Hunc 
rufdum [Nucem Mofchatem] varies quidem awves depaſcuntur, 


jd maxim? Columoe genus album & parvum, que debiſcente 


mucamento, illefte ſuavitate Macir, hunc cum Nuce eripiunt et 
dewerant, nec ni, repleta ingluvie capaciſſimd ſaginam deſerant. 
Naftr atts ibi mercatores Colnmbiy is Nut-eatets five Nuctvoris 
nomen Smfofurrunt. Quas autem vorant Nuces, poſt intepros 
zer al um reddunt. Redditee citius deinde germinant utfote præ- 
maceratæa fervere Ventriculi. Arbores inde nate ceu præceciores, 
Facile ſunt corruption obnexie fructumgput ferunt cæteris multo 
wiliorem, et hac causd neglectum incolis contemtumque, præter Ma- 
ein, quem ad adulterandum meliorem adbibent. Ray Hiſt, Plant. 
lib. xx. cap. 4. | 2 

8 miniſter 
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miniſter to all their Ends, and our Uſes; to afford 
us Houſes, Utenſils, Food (r), Phyſick, Cloath- 
ing, yea, Diverſion too, by the Beauty of their 
Looks, by the Fragrancy of their Smell, by creat- 
ing us pleaſant Shades againſt the ſcorching Beams 
of Summer, and ſkreening us againft the piercing 
Winds, and Cold of Winter (). 

And it is very obſervable what admirable Pro- 
viſions are made for this Purpoſe of their Support 
and Standing, both in fuch as ftand by their awn 
Strength, and fuch as need the Help of others. 
In ſuch as ſtand by their own Strength, it is by 
Means of the ſtronger and more ligneous Parts, 


— — — — 


(r) Arbores blandioribus fruge ſuccis bominem mitigavere. Ex 
its recreans membra Olei liquor, wireſque potus Vini; tot deni- 
gue ſapores annui ſponte Venientes : & menſe depwonetur lictt 
tarum cauſa cum feris, & paſti naufragorum corporibus piſces ex- 
pet antur, eliamnum tamen ſecunde. Mille præterea ſunt uſus ca- 
rum, fine quibus vita degi non pet. Arbors ſulcamus maria, 
fon que — arbore exadificamus tea, Plin. Nat. Hiſt, 

« Xti. cap. 1. 

(s) — . Uſus latiſſim? patet, & in emmi vitæ parte 
occurrit. Sine illis lautt, 1 commode non vi vitur, at nec 
vi vilur omaina Quæcungne ad victum neceſſaria ſunt, quacungue 
ad delicias ber hocspletiffins ſuo penu abund? Alea. 

nt ex iis menſa innocentior, mundior, ſalubrior quam ex 
Animalium cade 5 laniend? Homo ceri> naturg Animal car- 
mivorum non oft; nullis ad pradam & rapinam armis in- 
firutum, non dentibus exertis & ſerratis, non unguibus aduntiz. 
Manus ad fructus colligendos, demos ad mandendos comparati. 
Nen legimus ei ante Diluwvium carnes ad eſum conceſſas. At nou 
witum tantim nobis ſuppeditant, ſed & Vein, & Medici - 
nam & Domicilia aliaque edificia, & Navigia, & SupelleSilem, 
& Focum, & Obleftamenta Sesam Animique Fx bis nari- 
bus oderamenta & ſuffumigia parantur. Horum floris inenar- 
rabili colorum & Schematum warietate, & elegamid, oculos ch 
larant, ſuaviſſima adorum pues expirant fragrantia piritus recre- 
ant. um fructus gulæ illecebre men/as ſecundas infireunt, & 
languemem appetitum excitant. Taceo wirorum amaniſſimum oculi; 
amicum, quem per prata paſeua agrot, fylvas ſpatiantibus __ 
unt, & umbras guas contra u & ſalis ardores prabent. Ray. 


ib. lib. i. cap. 24. p· 46+ a: N 
Ee ef (equi- 
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(equivalent to the Bones in Animals,) being made 
not inflexible, as Bones; becauſe they would then 
be apt to break; but of a yielding elaſtick Nature, 
to elcape and dodge the Violence of the Winds; 
and by Means alſo of the Branches ſpreading hand- 
ſomely and commodioufly about, at an Angle of 
about 45 gr. by which Means they equally fill up, 
and at the ſame Time make an Æquilibration of 
the Top (t). | 
And as for. ſuch Vegetables as are weak, and 
not able. to ſupport themſelves, it is a wonderful 
Faculty they have, ſo readily and naturally to make 
Uſe of the Help of their Neighbours, embracing 
and climbing up upon them (), and uſing them 
as 


— 


' (1) All Vegetables of a tall and ſpreading Growth, ſeem to 


have a natural Tendency to a hemiſpherical Dilation, but ge- 
nerally cor.fine their Spreading within an Angle of go gr. as 
being the moſt becoming and uſeful Diſpoſition of its Parts 
and Branches. Now the ſhorteſt Way to give a moſt graceful 
and uſeful filling to that ſpace of dilating and ſpreading out, 
is to proceed in {trait Lines, and to diſpoſe of thoſe Lires, in 
a Variety of Parallels; ec. And to do that in a quadrantal 
Space, etc. there appears but one Way poſſible, and that is, 
10 form all the Iuterſections, which the Shoots and Branches 
make, with Angles of 45 gr. only. And I dare appeal to all, 
if it be not in this Manner, almcſt to a Nicety, obſerved by 
Nature, etc. A viſible Argument that the plaſtick Capacities 
of Matter are governed and diſpoſed by an All-wiſe and. 
Infinite Agent, { 2 Native Striftneſſes and Regularities of them, 


plainly ſhewing from whoſe Hand they come. Account of the 


Origine and Format. .of Foff. Shells, &c. Print. Lond. 1705. p. 
8, 41. I” ; 
: 4 In - Hedrrd, ſurculi & rami hinc inde claviculos, queff 
radiculas emittunt, que parietibus, wel occurrentibus arboribus 
weluti digitis firmantur, & in altum ſuſpenduntur. Hujuſmodi 
vadiculs ſubrotundæ ſunt, & pilis coopertuntur ; & quod mirum 
75 glutinoſum fundunt humorem, ſeu Tereb:nthinam, quad art? 
pidibus noctuntur & agglutinantur. — Non minori induſtrid Na. 
tura utitur in Vite Canadenſs, c. The admirable and curious 
Make of whoſe Tendrels and their Feet, ſee in the illuſtrious 


Author, Malpig. de Capreolis, &c. p. 48. 
A Claſpers 


- 
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as Crutches to their feeble Bodies: Some by their 
odd convolving Faculty, by twiſting themſelves, 
like a Screw, about others; ſome advancing them- 
ſelves, by catching and holding with their curious 
Claſpers and Tendrels, equivalent to the Hands; 
ſome by ſtriking in their rooty Feet; and others 
by the Emiſſion of a natural Glue, cloſely and firm- 
ly adhering to ſomething or other that adminiſters 
ſufficient Support unto them. All which various 
Methods being ſo nicely accommodated to the In- 
digencies of thoſe helpleſs Vegetables, and not to 
be met with 1a any beſides, is a manifeſt Indication 
of their being the Contrivance and Work of the 
Creator, and that his infinite Wiſdom and Care- 
condeſcends, even to the Service, and well-bein 
of the meaneſt, moſt weak, and helpleſs inſenſitive 
Parts of the Creation. 

In the laſt Place, to the Uſes already hinted 
at, I might add a large Catalogue of ſuch among 
Vegetables, as are of peculiar Uſe and Service to 


— 


pt 4 | its. a —— 


Claſpers are of a Compound Nature, between that of a 
Root and a Trunk, Their Uſe is ſometimes for Support ooly, 
as in the Claſpers of Vines, Briony, etc. whoſe Braaches be- 
ing long, Alender, and fragile, would fall by their own Weight, 
and that of their Fruit; but theſe way * taking hold of 
any thing that is at hand; which they do by a natural Ar- 
cumvolution which they have; (thoſe of Briony have a re- 
trograde Motion about every third Circle, in the Form of a 
double Claſp ; ſo that if they miſs one Way, they may catch 
the other.) Sometimes the Uſe of Claſpers is alſo for a 
Supply, as in the Trunk Roots of wy which being a Plant 
that mounts very high, and being of a cloſer and more com- 
pact Subſtance than that of Vines, the Sap would not be ſuffi - 
ciently ſupplied to the upper Sprouts, unleſs theſe aſſiſted the 
Mother-Root ; but theſe ſerve alſo for Support too. Some- 
times alſo they ſerve for Stabiliment, Propagation, and Shade; 
for the firſt of theſe ſerve the Claſpers of Cucumbers; for the 
| ſecond, thoſe, or rather the Trunk-Roots of Chamomi/; and 
for all three the Trunk-Roots of Strawberries, Harri: Lex, 


Tech, in verb. Claſpers, N 
Ee 2 che 
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the World, and ſeem to be deſigned as it were on 
Purpoſe, by the moſt merciful Creator, for the 
Gdod of Man, or other Creatures (w). Among 
Grain, I might name the great Fertility (x) of 
ſuch as ſerves for Bread, the eaſy Culture and Pro- 
pagation thereof, and-the Agreement of every Soil 
and Climate to it. Among Trees, and Plants, I 
might Inſtance in ſome that ſeem to be deſigned, 
as it were, on Purpoſe, for almoſt every Uſe 0), 


- 
3 C— 


— — 


(ww) Vegetables afford not only Food to Irrationals, but 
alſo Phyſick, if it be true which A-i/forle ſaith, and after him 
Pliny ; which latter, in his 8th Book, Chap. 27. ſpeciſies divers 
Plants made uſe of as Specificks, by divers, both Beaſts and 
Birds: As Dittany by wounded Deer; Celandine by Swallows, 
to cure the fore yes of their Young, etc. And if the Reader 
hath a Mind to ſee more Inſtances of this Nature, (many of 
them fanciful enough,) he may conſylt Mer/enne in Gene/. p, 


Py See before Book IV. Chap. 11. Note (6). 

{y) Plamta hbgc unica | Aloe Americana] inquit Fr. Hernan 
dex, quicquid vite «fe poteſt neceſſarium 4 facile poteſt, 
et rebus humianis medus. Tela enim illa ti ſepiendo- 
rumque agrorum uſum 222 caules tignorum, folia werd 
tecta tegendi imbricum, tum : corundem neruali, & fibre 
eundem babent uſum ad linteamina, calteos, & weſtimenta con- 
ficienda quem apud nos Linum, Cannabis, Gofipium, Cc. E 
mucronibus fiunt clavi, aculei, ſubulæ, quibuz perforandis an- 
rilus, macerandi corporis gratid, Indis uti mos erat cum Dæ- 
monum wvacarent cultui; item aciculæ, acus, tribuli militares 
& raſtilla idonea pectendis fubtegminibus, Preaterea ſucro 
mananti, eujus evulſis gorminibus even iſoe tentrioribus 
-  eultis [Vatlinis] in mediam cavitatem, flillat planta, unica ad 
Fo interdum amphoras (quod diftu eff mirabile) Vina, Mel, A. 
cetum ac Saccharum faraniur [The Methods of which he 
' tells. ] Jam ſuccus menſes citt, alvum lenit, Urinam evocat, 
Nene of Veſicam emundat. E radice quoque Reftes fiunt fir- 
miſſime. Crafſiores foliorum partes, truncuſque, decofta ſub 
terrd,. edetdo ſunt apta, ſapiuntgue Citrea fruſta ſaccharo 
condita : quin gt wulnera recentia mir? conglutinant. — Folia 
guogue afſa it affeto loco impoſita conwulfionem curant, ac dole- 
res lentunt (preciput f ſuccus ipſe calens bibatur) quamwvis ab 
Indica preficiſcantur luce, ſenſum bybetant, atque torporem inda- 
cunt, Radigs ſuctus Luem Veneream Carat apud Indos, ut Dy. 
IE | 2 e f ; Palmer, 
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and Convenience; ſome to heal the moſt ſtubborn 
and dangerous Diſtempers (2), to alleviate and eaſe 
the Pains (aa) of our poor infirm Bodies, all the 
World over: And ſome deſigned for the peculiar 
Service and Good of particular Places, either to 
cure ſuch Diſtempers as are peculiar to them, by 
growing more plentifully there than elſewhere (45); 

or 


—_ — 


Palmer. Ray ibid. lib. xxi. cap. 7. See alſo Dr. Shane's 
Voyage to Jamaica, p. 247. 

here are alſo two Sorts of Ale beſides, mentioned by the 
ſame Dr. Sloane, one of which is made uſe of for Fiſhing- Lines, 
Bow-ftrings, Stockings, and Hammocks. Another hath Leaves 
that hold Rain-water, to which Travellers, etc. reſort to quench. 
their Thirſt, in Scarcity of Wells, or Waters, in thoſe dry 
Countries, Ibid. p. 249- 

(=) For Inſtance here, I ſhall name the Cortex Peruwianus, 
which Dr. Morton calls Antidotus in levamen ærumnarum wite 
humane plurimarum divinitus conceſſa. De Febr. Exer. v. cap. 
3. In Sanitatem Gentinm proculdubis à Deo O. M. conditus. 
Cujus gratid, Arbor vitæ, figua alia, jure meritd appellari potep. 
Id. ib. cap. 7. Eben! guot convittis Herculea er diving hac An» 
tidetus jactabatur ? Ibid. 

To this (if we may believe the Ephemer, German. Ann, 12. 
Objer. 74. and ſome other Authors) we may add Trifilium Pa- 
ladeſum, which is become the Panaces of tbe German and North- 

ern Nations. | 
La Pro doloribus qui buſcungus ſodandis preflantiſſimi ſemper 
uſus Opium habetur ; quamobrem meritd Nepenthe appellari /olet, 
er remedium wver# divinum exiflit, Et quidem ſatis mirari wix 

uwomodo urgents viſceris aut membri cujuſpiam torturd 
8 intolerabili cruciatu, pharmacum hoc, incantamenii 


1. » IT, " 
(66) T * Plantarum ſpecies in quacungue regione à Deo cre- 
antur quales hominibus et animalibus ibidem natis maxim? con- 
weniunt; ind ex plantarum naſcentium frequentid ſe fere animad- 
wertere paſſe quibus morbis [endemiis] pau regio ſubjeaa fit, 

7 irs, Hellando 
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or elſe to obviate ſome Inconvenience there, or to 
ſupply ſome conſtant Neceſſity, or Occaſion, not 
poſſible, or at leaſt not eaſy, to be fupplied any 
other Way (cc). It is, for Inſtance, an admir- 

| able 


- 
„ 


a. 


Seorbutus frequens, Cichlearia copioiè provenit. Ray, Hiſt, Pl. 
lib. xvi. cap. 3. 

To this may be added, E!/zer's Obſervations concerning the 
Virtues of divers Things, in his Obſervations de Vincetexice Scro- 
phularum remedic. F. Germ. T. 1. Obſ. 57. 

John Benerovinus, a Phyſician of Dort, may be here con- 
ſulted, -who wrote a Book on Purpoſe to ſhew, that every 
Country bath every Thing ſerving to its Occaſions, and parti- 
cularly Remedies afforded to all the Diſtempers it is ſubje& 
unto. Sce Benor, *Adlagziiz. Batav. five Introd. ad Medic. in- 
digenam. | | ö 
ec The Deſcription Dr. Sloane gives of the Wild-Pine is, 
That its Leaves are chanelled, ſit to catch and convey Water 
down into their Reſervatories; that theſe Reſervatories are fo 
made as to hold much Water, and cloſe at Top when full, 
to hinder its Evaporation ; that theie Plants grow on the Arms 
of the Trees in the Woods every where {in thoſe Parts] as 
alſo on the Barks of their Trunks. And one Contrivance of 
Nature in this Vegetable, (he ſaith,) is very admirable. The 
Seed hath long and many Threads of Tomentum, not only that 
it may be carried every where by the Wind — but alſo, that 
it may by thoſe Threads, when driven through the Boughs, 
be held faſt, and ſtick to the Arms, and extant Parts of the 
"Barks of Trees. So ſoon as it ſprouts or germinates, although 
it be on the under Part of a Bough — its Leaves and Stalk riſe 
perpendicular, or ſtrait up, becauſe if it had any other Poſiti- 
on, the Ciſtern (before- mentioned, by which it is chiefly nou- 
riſned — ) made of the hollow Leaves, could not hold Water, 
which is neceſſary for the Nouriſhment and Life of the Plant. 
En Scarcity ot Water, this Reſervatory is neceſſary and ſuf- 


 *kctent, not only for the Plant itſelf, but likewiſe is very uſeful 


to Men, Birds, and all Sorts of Inſects, whither they come 
in Troops, and ſeldom go away without Refreſhment. I. ib. 
p.188. and Phil. Tyan/. N®251. where a Figure is given of this 
- notable Plant, as alſo in Lowthorp's Abridg. vol. ii. p. 669. 

The il. Pine, fo called; etc. hath Leaves that will hold 
a Pint and a half, or Quart of Rain-Water; and this Water 
-refreſhes the Leaves, and nouriſhes the Root. When we find 
theſe Pines, we ſtick our Knives into the Leaves, juſt above the 
Root, and that lets out the Water, which we catch in our Hats, 
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able Proviſion made for ſome Countries ſubject to 
Drought, that when the Waters every where fail, 
there are Vegetables which contain not only Moiſt- 
ure enough to ſupply their own Vegetation and 
Wants, but afford Drink alſo both to Man and 
other Creatures, in their great Extremities (ad); 
and a great deal more might be inſtanced in of a 
like Nature, and Things that bear ſuch plain Im- 
preſſes of the Divine Wiſdom and Care, that they 
manifeſt the Superintendence of the infinite Cre- 
ator. — i: | 

Thus I have given a Sketch of another Branch 
of the Creation, which (although one of the mean- 


——_— 


— 


as I have done many Times to my great Relief. Dampier's Yoy. 
to Campeachy, chap. ii. p. 56. 

cad Navarette tells us of a Tree called the Bejuco, which 
twines about other Trees, with its End hanging downwards ; 
and that Travellers cut the Nib off it, and preſently a Spout 
of Water runs out from it, as clear as Cryſtal, enough, and to 
ſpare, for ſix or eight Men, I drank (faith he;) to my Satiſ- 
action of it, found it cool and ſweet, and would drink it as 
often as I found it in my way. It is a Juice and natural Wa- 
ter. It is the common Relief of the Herdſchen on the Moun- 
tains; when they ate thirſty, they lay hold on the Bejuco, and 
drink their Fill. Collect. of Yoy. and Trav. vol. 1. inthe Suppl. 
to Navarette's Account of China, p. 355 

The Waterwith of Jamaica hath — ſame Uſes, concerning 
which, my before-commended Friend, Dr. Sloane, favoured 
me with this Account from his Original Papers: This Vine 
growing on dry Hills, in the Woods, where no Water is to be met 
ewith, its Trunk, if cut into Pieces two or thret Yards long, and 
held by either End to the Mouth, affords ſo plentifully a Timpia, 
innocent, and refreſhing Water, or Sap, as gives new Lift to the 
droughty Traveller or Hunter. N hence this is very much celebrat- 
ed by all the Inhabitants of theſe Iſlands, as an immediate Gift of 
Providence to their diflireſſed Condition. 

To this we may add what Mr Ray takes Notice of con- 
cerning the Birch. Tree. In initiis Veris anteguam folia prodiere, 
vulnerata dulcem ſuccum copiore effundit, quem fitt 2 Paſtores 
in Hl vis ſapenumerd potare ſolent. Nos ettam non ſemel eo li- 
quore recreati ſumus, cùm berbarum gratid waſtas peragravimus 
Hvar, inguit Tragus, Raii Cat. Plant. circa Cantab. in Be» 


tula. | 
Ee 4 F eſt, 
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eſt, yet, if it was accurately viewed, would abun- 
dantly manifeſt itſelf to be the Work of Gop. But 
becauſe I have been ſo long upon the other Parts, 
although leſs than they deſerve, I muſt therefore 
content myſelf with thoſe general Hints I have gi- 
ven; which may however ſerve as Specimens of 
what might have been more largely ſaid about this 


inferior Part af the animated Creation. 


As to the Inanimate Part, ſuch as Stones, Mine- 
rals, Earth, and ſuch like, that which I have alrea- 
dy ſaid in the Beginning ſhall ſuffice, 
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Practical In ferences from the foregoing 
SURVE Y. 


* AVING, in the preceding Books, 

carried my Survey as far as I care at 

«ww preſent to engage m 

ES x x remaineth, is to draw ſome Inferences 
from the foregoing Scene of the Great 

Creator's Works, and ſo conclude this Part of my 

intended Work. 


"CHAT. 'T-! 
That God's Works are Great and Excellent. 


INH E firſt Inference I ſhall make, ſhall be by way 
of Confirmation of the Text, that he Mors 


of the Lord are great (a). And this is neceſſary to 

be obſerved, not againſt the Atheiſt only, but al! 

other careleſs, incurious Obſervers of God's Works. 
Many” 


— 


(a) Equidem ne laudare quidem ſatis pro merito peſſum ejus Sa- 
pientiam ac Potentiam, qui animalia fabricatus eff, Nam ejujme- 
di opera non Laudibus modd, werum ctiam Hymnis ſunt majora, 
que fpriuſquam inſpexiſſemus, fieri non poſſe perſuaſum habeamus, 
conſpicati vero, falſo; nes ofinione fuiſſe comperimus. Galen. de 
Uſu Part, lib. vii. cap. 15,” | | 


*. 


hag all that 
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Many of our uſeful Labours, and ſome of our beſt 


modern Books ſhall be condemned with only this 
Note of Reproach, That they are about trivial Mat- 
ters (5), when in truth they are ingenious and no- 
ble Diſcoveries of the Works of Go p. And how 
often will many own the World in General to be a 
Manifeſtation of the infinite Creator, but look up- 
on the ſeveral Parts thereof as only Toys and Tri- 
fles, ſcarce deſerving their Regard? But in the fore- 
going (I may call it) tranſient View I have given of 
this lower, and moſt lighted Part of the Creation, I 
have, I hope, abundantly made out, that all the 
Works of the Lok», from the moſt regarded, ad- 
mired, andpraiſed, to the meaneſtand moſt lighted, 
are great and glorious Works, incomparably con- 
trived, and as admirably made, fitted up and placed 
in the World. So far then are any of the Works of 
the Lox p, (even thoſe eſteemed the meaneſt) from 
deſerving to be diſregarded, or contemned by us (c), 
that on the contrary they deſerve (as ſhall be ſhewn 
in the next Chapter) to be ſought out, enquired after, 
and curiouſly, and diligently pried into by us; as I have 
ſhewed the Word in the Text implies. 


_— 


(6b) Nen tamen pigere debet Lectores, a intelligere, guemadmo- 


dum ne Naturam quidem piguit ea reipid efficere» Galen. ibid. 


4 _ 
© | ” 


lib. xi. fin. | Te N * 
- (<) An igitur etiamſi qutemadmodum Natura hac, et gjuſnodi, 
Jumms tations ac providentid agere potuit, ita et nos imitari ali- 


© quando poſſemus?* Ego vero exiſtimo multi; _— ne id quidem 
" poſſe, neque enim artem Nature exponunt : Eo 


| Eo enim modo omnino 
tam admirarentur, fin minis, cam ſaltem non vituperarent. Galen. 


-Hid. lib, x. cap. 3. 
Ki, 
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CHAP. II. 


That God's Works ought to be enquired into, and 
that ſuch Enquiries are commendable. 


HE Creator doubtleſs did not beſtow ſo much 


Skill upon his Creatures, to be looked upon with 
a careleſs, incurious Eye, eſpecially to have them 


{lighted or contemned; but to be admired by the 
rational Part of the World, to magnify his on 


Power, Wiſdom, and Goodneſs, throughout all the 
World, and the Ages thereof. And therefore we 
may look upon it as a great Error, not to anſwer 
thoſe Ends of the infinite Creator, but rather to op- 
poſe and affront them. On the contrary, my Text 
commends God's Works, not only for being Great, 
but alſo approves of thoſe curious and ingenious 
Enquirers, that ſeek them out, or pry into them. And 
the more we pry into, and diſcover of them, the 
greater and more glorious we find them to be, the 
more worthy of, and the more expreſly to proclaim 
their great Crealor. 

Commendable then are the Reſearches, which 
many amongſt us have, of late Years, made into. 


the Works of Nature, more than hath been done in 
ſome Ages before. And therefore when we are. 
aſked, Cui Bono? To what Purpoſe ſuch Enquiries, 


ſuch Pains, ſuch Expence ? The anſwer is eaſy, It 
is to anſwer the Ends for which Gop beſtowed ſo 
much Arr, Wiſdom, and Power about them, as well 
as given us Senſes to view and ſurvey them; and an 
Underſtanding and Curioſity to ſearch into them: 


It is to follow and trace him, when and whither he 
_ FE | leads 
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leads us, that we may ſee and admire his Handy- 
work ourſelves, and ſet it forth to others, that they 
may fee, admire, and praiſe it alſo. I ſhall then 
conclude this Inference with what Ekhu recom- 
mends, Jeb xxxvi. 24, 25. Remember that thoumag- 
i his Work, which Men behold. Every Man may 
fee it, Men may behold it afar off. | 


$$44#4 


CHAP. III. 7 


| That God's Works are manifeſt to all : Whence 
the Unreaſonableneſs of Infidelity. 


HE concluding Words of the preceding Cha 

| ! ter ſuggeſt a third Inference, that the Works 

Gop are fo viſible to all the World, and with- 

al ſuch manifeſt Indications of the Being and Attri - 
butes of the Infinite Creator, that they plainly ar- 
gue the Vileneſs and Perverſeneſs of the Atheiſt, 
and leave him inexcuſable. For itis a Sign a Man 
is a wilful, perverſe Atheiſt, that will impute fo 
' glorious a Work, as the Creation is, to any Thing, 
yea, a mere Notting, (as Chance is) rather than to 
Gop (a). It is a Sign the Man is wilfully blind, 


that 


8 
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Galen having taken Notice of the neat Diſtribution of 
the Nerves tothe Muſcles, and other Parts of the Face, cries 
ont, He enim fortung fant opera! Caterum tun omnibus | parti- 
bus} immitti, tanto/que t fingulos Inervos] magnitudine, quanta 
particulæ erat neceſſe; baud ſcio an hominum fit ſobriorum ad For- 
tunram opificem id rewvocare. Alioqui quid tandem crit, gnod cum 
Previdentid et Arte efficitur f Omninzo antm hoc ei contrarium tft 
. debrt, guod Caſu ac Fortyitd fit. And afterwards, Hee quidem 
atgue gjuſmedi Artis ſcil. ac Sapientiæ opera «ft dicemus, fi modd 


Fortunes 


* 
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that he is under the Power of the Devil, under the 
Government of Prejudice, Luſt, and Paſſion, not 
right Reaſon, that will not diſcern what every one 
can ſee, what every Man may bebold afar off, even the 
Exiſtence and Attributes of the CREAToR from his 
Works, For as there is no Speech or Language where 
their Voice is not heard, their Line is gone out through 
all the Earth, and their Words to the End of the World: 
So all, even the barbarous Nations, that never 
heard of Gop, have from theſe his Works inferred 
the Exiſtence of a Deity, and paid their Homages 
to ſome Deity, although they haye been under great 
Miſtakes in their Notions and Concluſions about 
Him. But however, this ſhews how naturally and 
univerſally all Mankind agree, in deducing their 
Belief of a God from the Contemplation of his 
Works, or as even Epicurus himſelf, in Tully (h), 
ſaith, from @ Notion that Nature itſelf bath imprint- 
ed upon the Minds of Men. For, ſaith he, what Na- 
tion is there, or what kind of Men, that without any 
Teaching or Inſtrufions, have not à kind of Anticipa- 
tion, or preconceived Notion of a Deity? 

An Atheiſt therefore (if ever there was any ſuch) 
may juſtly be eſteemed a Monſter among rational 
Beings; a Thing hard to be met with in the 
whole Tribe of Mankind; an Oppoſer of all the 


yo” PO . _— a th. At. th. Bhs. 2 * AM tm ttt. Ibn. AA 


: - . = . . = 


Fortune tribuenda ſunt que ſunt contraria; fietque Jas 4 in 
proverbiis — Fluvii ſurſum fluent ; fi opera que nullum 

neque ornamentum neque rationem, neque modum Artis efſe ; contra» 
ria vero Fortune duxerimus, etc. Galen. ubi ſupra, lib. xi. cap. 


F (6b) Primimm efſe Deos, quod in omnium animis, etc, And a lite 
tle after, Cim enim non inſtitute aliguo, aut more, aut lege fit api. 
mio conftitura, maneatque ad unum omnium firma conſemſo, intellivi 
neceſſt eff, i Dios, quoniam infitas corum, wel potids innatus cog» = 
nitionts, habemus. e quo autem omnium Natura confentit, id Yeo 


rum tffe necefſe eff. Eft igitur Deos confitendum eff. Cicer. de 
RS World; 


Nat. Deor. lib. i. cap. 10, 47. 
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World (c); a Rebel againſt human Nature and 


-= Saluian ſaith (/), They that affirm nothing is ſeen by 


God's Works are manifeſt. Book XI. 


Reaſon, as well as againſt his Gop. 

But above all, monſtrous is this, or would be, in 
ſuch as have heard of Go p, who have had the Be- 
nefit of the clear Goſpel Revelation. And ſtill more 
monſtrous this would be, in one Born and Baptized 
in the Chriſtian Church, that hath ſtudied Nature, 
and pried farther than others into God's Works. 
For ſuch an one (if it be poſſible for ſuch to be) to 
deny the Exiſtence, or any of the Attributes of 
Gop, would be a great Argument of the infinite 
Inconvenience of thoſe Sins of Intemperance, Luſt, 
and Riot, that have made the Man abandon his 


Reaſon, his Senſes, yea, I had almoſt ſaid his very 


human Nature (4), to engage him thus ro deny 
the Being of Gop. | 

So allo it is much the fame monſtrous Infidelity, 
at leaſt betrays the ſame Atheiſtical Mind, to deny 
Gop's Providence, Care, and Government of the 
World, or (which is a Spawn of the ſame Epicurean 
Principles) to deny Final Cauſes (e) in God's Works 
of Creation; or with the Frofane, in P/al. Ixxiii. 11. 
to fay, He doth God know And is there Knowledge 
in the moſt High? For, as the witty and eloquent 


e The Atheiſt in denying a God, doth, as Plutarch faith, 


- ehdeavour — Inmobilia movere, et bellum inferre non tantim lon- 
ge tempori, fed et multis hominibus, gentibus, et familiis, quas 
religieſus Deorum cullus, guaſi divino furore correptas, tenuit. Plu- 


tar. de Iſide. 

a) See before, Note (b). 

e Galen having ſubſtantially refuted the Epicurean Princi- 
pies of Aſclepiades, by ſhewing his Ignorance in Anatomy and 
Philoſophy, and by demonſtrating all the Cau/e, to be evi- 
dently in the Works of Nature, viz: Final, Efficient, In/tr umen- 
gal, Material, and Formal Cauſes, concludes thus againſt his 


ſortuitous Atoms, Ex guibus intelligi poteſt: Conditorem noſtrum 


in ſor mandis particulis unum bunc ſequi ſcopum, nempe ut quod me- 
lius eff eligat, Galen, de Uſu Part. lib. vi. cap. 13. ; 
De Gubern, Du, lib. iv. p. 124. me Libro; allo lib. vii. 
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GOD, will, in all Probability, tate away the Sub- 
ſtance, as well as Sight of God, —— But what ſo great 
Maadneſs, ſaith he, as that when a Man doth not deny 
GOD to be the Creator of all Things, he ſhould deny 
Bim to be the Governor of them? Or when be confeſſeth 
him to be the Maker, he ſhould ſay, GOD negledtetb 
what be hath ſo made? 
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HAT. 


That God's Works ought to excite us to Fear and 
Obeatence to God. 


Ince the Works of the Creation are all of them 
ſo. many Demonſtrations of the infinite Wiſdom 
and Power of God, they may ſerve to us as ſo many 
Arguments exciting us to the conſtant Fear of God, 
and to a ſteady, hearty Obedience to all his Laws. 
And thus we may make theſe Works as ſerviceable 
to our ſpiritual Intereſt, as they all are to our Life, \ 
and temporal Intereſt. For if whenever we ſee - 
them, we would conſider that theſe are the Works 
of our infinite Lord and Maſter, to whom we are to | 
be accountable for all our Thoughts, Words, and 
Works, and that in theſe we may ſee his infinite; © 4 
Power and Wiſdom; this would check us in Sin- . i 
ning, and excite us to ſerve and pleaſe him Wb 0x 
is above all Controul, and who hath our Life and 
whole Happineſs in his Power. After this Manner 
God himlelf argues with his own fooliſh People, and 
without Underſtanding, who had Eyes, and jaw not, 
and bad Ears, and beard not, Jer, v. 21, 22. Fear | 
ye n.t me? ſaith the Lord: will ye not tremble at my C 
Preſence, which have placed the Sand for the Bound of £5 
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the Sea, by a perpetual Decree, that it cannot paſs it; 
and though the Waves thereof toſs themſelves, yet can 
they not prevail; though they roar, yet can they not 
paſs over it? 

This was an Argument that the moſt j 
ſtupid Wretches could not but apprehend; that a 
Being that had ſo vaſt and unruly an Element, as 
the Sea, abſolutely at his Command, ought to be 
feared and obeyed, and that he ought to be conſi - 
dered as the Sovereign Lord of the World, on 
whom the World's - Proſperity and Happineſs did 
wholly depend; ver. 24. Neither ſay they in theis 
Heart, Let us now fear the Lord our God, that giveth 
Rain, both the former and the latter in bis Seaſon : He 


refarveth unto us the appointed Weeks of the Harveſt. 


D 


Dat God's Works ought to excite ut to 
| | Thankfulneſs. 


As the Demonſtrations which Gov hath given 
of his infinite Power and Viſdom ſhould excite 


| us to Fear and Obedience; ſo I ſhall ſhew in this 


„Chapter, that the Demonſtrations which he hath 
given of his infinite Goodneſs in his Works, may ex- 
cite us todue Thankfulneſs and Praiſe. It appears 
throughout the foregoing Survey, what Kindneſs 
Gop hath ſhewn to his Creatures in providing every 
Thing conducing to their Life, Proſperity, and Hap- 
pineſs (a); how they are all contrived and made a 
Xs & / the 


ä 
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(a) Si paucua qui: tibi dondſſtt jugera, accepiſſe te diceres 
rum: immenſa.. terrarum lat patentium, 2 * 
. | £ 
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the beſt Manner, placed in the fitteſt Places of 
the World for their Habitation and Comfort; ac- 
cCouteted in the beſt Manner, and accommodated 
with every, even all the minuteſt Things that may 
miniſter to their Health, Happineſs, Office, Oc- 
caſions, and Buſineſs in the World | 
Upon which Account, Thankfulneſs and Praiſe 
is ſo reaſonable, ſo juſt a Debt to the Creator, that 
the Pſalmiſt ealleth upon all the Creatures to praiſe 
God, in Pſalm cxlviii. Praiſe bim all his 1 
Praiſe bim all bis Hoſts ; Sun, Moon, Stars of Light, 
Heavens of Hedveſts, and Waters above the Heavens. 
The Reaſon given for which is, ve. 5,6. For be com- 
manded, and they were created; be bath alſo efabliſhed 
them for ever and ever ; be hath made a Deertt whith 
4hey ſhall not paſs. And not theſe Celeſtials alone, 
but the Creatures of the Earth and Waters too, 
even the Meteors, Fire and Hail, Snow and Vapours, 
ftormy Winds fulfilling his Word. Yea, the very 
Mountains and Hills, Trees, Beaſts, and all Cattle, 
creeping Things, and flying Fowl. But in a particu- 
lar Manner, all the Ranks and Orders, all the Ages 
and Sexes of Mankind are charged with this Duty; 
Let tbem praiſe tht Name of 1he Lord, for his Name 


alone is excellent; his Glory is above the Eatth and 


Heavens, ver. 13. | 
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N bebifciun ? by preuniam 116i aliqui: donaverit, = beneficium 


Docabiſ : tot metalla defodit, ror flamina enifit in ra, fager gu 
decurrint fola auram wvehentia : argent!, ris, = immant” pots © 
| facultatem daf, 


dus omnibus locis obrutum, cujus inveſligandi ti 
=— negas ie accepiſſi beneficium ? Si domas tibi donetur, in gud mar- 
moris aliquid _—_— Sc. Num mediocre munus wocabis ? 
Ingens tibi domi 

in quo vide non tenues craſtas — ſed integras lapidis preſ igſiſimi 
moles, etc. negas te ullum munz accepiſſe? Bt cum ifa gue 
magno times, quod eft ingrati hominis, nulli debere te judicas ? 
Unde tibi iſtum quem trabis 8 Lade iſtam, per quam duct u- 
vitæ tuæ diſponis atguc ordinas, lacem * ere. Seniec, de Benef. 


lib. iv. cap. 6. 1 
F f And 


lium, fine ullo incendii, aut ruine metu firuxit, 
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And great Reaſon there is we ſhould be excited 
to true and unfeigned Thankfulneſs and Praiſe (5) 
to this our great Benefactor, if we reflect upon what 
hath been ſhewn in the preceding Survey, that the 
Creator hath done for Man alone, without any Re- 
gard to the reſt of the Creatures, which ſome have 
held were made for the Sake of Man. Let us but 
reflect upon the Excellence and Immortality of our 
Soul; the incomparable Contrivance, and curious 
Structure of our Body; and the Care and Caution 
taken for the Security and Happineſs of our State, 
and we ſhall find, that among the whole Race of 
Beings, Man hath eſpecial Reaſon to magnify. the 
Creator's Goodneſs, and with ſuitable ardent Af- 
fections to be thankful unto him. 


th 3. 


* . (b) Tempeſtivum tibi jam fuerit, qui in biſce libris verſaris con- 
fiderare, in utram Familiam recipi malis, Platonicamne ac Hip- 
pocraticam, er aliorum wiorum, gui Naturz opera mirantur 
an eorum qui ta inſectantur, guod non per. Pedes natura conflituit 
ere Excrementa. Of which having told a Story of an Ac- 

"quaintance of his, that blamed Nature on this. Account, he 
then goes on, A! werd fi de hujuſmodi pecudibus plura verba fecero, 
:medlioris mentis homines meritd mibi forte ſuccenſeant, | dicantque me 
polluere ſacrum ſermonem, quem ego CONDITORIS noftri ve- 
«rum Hymuum compono,  exiſiimogue in co veram «fe pietatem.— 
r 6 nowerim ipſi primus, deinde et aliis expoſuerim, guænam fe 
ius Sapientia, que Virtus, que Bonitas,' Qued enim cultu con- 

wenients exornaverit omnia, nulligue bona trviderit, id per fectiſi- 

ma Bonitatis ſpecimen je latud ; et bac quidem ratione tjus Bont- 
as Hymniz nobis oft celebranda. Hoc autem omne inwenifſe quo pacto 
omnia potiſſimum adornarentur, ſumme Sapientiæ «ft : effecifſe au- 
um omnia, que voluit, Firtutis et invidlæ. Galen, de Uſu 
Part. lib, iii. cap. 10. 
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CHAP. VI. 


That we ought to pay God all due Homage, and 
' Worſhip, particularly that of the Lord's Day. 


TOR a Concluſion of theſe Lectures, the laſt 
| Thing I ſhall infer, from the foregoing De- 
monſtration of the Being and Attributes of Gp, 
| ſhall be, that we ought to pay GoD all that Homage 

and Worſhip. which his Right of Creation and Do- 
minion entitle him unto, and his great Mercies call 
for from us. And foraſmuch as the Creator appoint- 
ed, from the very Creation, one Day in ſeven to 
his Service, it will not therefore be improper to 
ſay ſomething. upon that Subject: And if I inſiſt 
ſomewhat particularly. and largely thereon, the 
Congruity thereof to the Deſign of theſe Lectures, 
and the foregoing Demonſtration, together with the 
too great Inadvertency about, and Neglect of, this 
antient, univerſal, and moſt reaſonable and necel\- 
ſary Duty, will, I hope, plead my Excuſe. But 
that I may ſay no more. than is neceſſary on this 
Point, 1 ſhall confine myſelf ro rwo Things; the 
Time God hath taken, and the Bu/ineſs then to be 


performed. „ 
I. The Time is one Day in ſeven, and one of the 


antienteſt Appointments it is, which Gop gave to 

the World. For as ſoon as Gop had finiſhed his 
ſix Days Works of Creation, it is ſaid, Cen. ii. 2, 
3. He reſted on the ſeventh Day from all his Work 
which he had made. And GOD bleſſed the ſeventh 
Day, and ſan#ified it, becauſe that in it be had reſted 
Ff 2 res 
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from all bis Work. This Sanctification (a), and 
bleſſing the Seventh Day, was ſetting it apart, as a 
Day of Diſtinction from the reſt of the Week-Days, 

and appropriating it to Holy Uſes and Purpoſes, 
namely, the Commemoration of that Great Work 
of the Creation, and paying Homage and Worſhip 
to that Infinite Being, who was the Effector of 


This Day, thus conſecrated from the Beginning, 
for the Celebration of the 77 d yuiowr, the 
Werld's Birth-Day, as Philo calls it, was probably 
in ſome Meaſure forgotten in the following wicked 
Ages, which God complains of, Gen. vi. 5. and ſo 
after the Flood hkewiſe. But after the Return out 
of Egypt, when G ov' ſettled the Jewiſh Polity, he 

was pleaſed to renew this Day, and to eftabliſh it 
for a perpetual ſtanding Law. And accordingly 
it was obſerved down to our Bleſſed Savroun's 
Time, countenanced, and ftriftly obſerved, by ous 
Great Lo x o and Maſter himfelf, and his Apoſtles 
and Diſciples, in and after his Time; and although 
for good Reaſons the Day was changed by them, 
yet a-ſeventh Day hath been conſtantly obſerved 
in all Ages of Chriſtianity, down to our preſent 
Time. G | 
Thus we have a Day appointed by Gov him- | 
| ſelf, and obſerved throughout all Ages, except ſome 
4 few perhaps, which deferve not to be brought into 
Example. | | | 
And a wiſe Deſignation of Time this is, well be- 
coming the Divine Care and Precaution ; ſerving 
for the recruiting our Bodies, and diſpatching our 
Affairs, and at the ſame Time to keep up a Spiri- 


* 


(a) Vn Ufibus divinis accommodavit, à communi et profane 
u ſegregavit, in uſum ſacrum ad cullum Dei deſtinavit. Kirch. 
onchrd, p. 1336. Deſtinari ad aliguid, Sacrari, eic. Buxtorf. 
in Verbo. | . 
| 4 hy | tual 
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tual Temper of Mind. For by allowing ſix Days 
to Labour, the Poor hath Time to earn his Bread, 
the Man of Buſineſs Time to diſpatch his Affairs, 
and every Man Time for the Work of his reſpec- 
tive Calling. But had there been more, or all our 
Time allotted to Labour and Buſineſs, and none 
to reſt and recruit, our Bodies and Spirits would 
have been too much fatigued and waſted, and our 


Minds have been too long engaged about worldly 


Matters, ſo as to have forgotten I''vine Things. 
But the infinitely wiſe Ruler of the World, having 
taken the ſeventh Part of our Time to his own Ser- 
vice, hath prevented theſe Inconveniences; hath gi- 


ven a Relaxation to ourſelves; and Eaſe and Re- 


freſkment to our wearied Beaſts, to poor fatigued 
Slaves, and ſuch as are under the Bondages of ava- 


ritious, cruel Maſters. And this is one Reaſon 


Moſes gives of the Reſervation and Reſt on the Se- 
venth Day, Deut. v. 13, 14, 15. Six Days ſhalt thou 
Labour, and do all thy Wort; but the Seventh is the 
Sabbath of the LORD thy GOD, in it thou ſhalt net 
do any Work, thou, nor thy Children, Servants, Cat- 
tle, or Stranger, that thy Man- Servant and Maid- 
Servant unay reſt as well as thou. And remember, that 
thou waſt a Servant, &c. therefore the LORD thy 
GOD commanded thee to keep the Sabbath-Day. . That 


carnal, — People, ſo bent upon Gain, without 


ſuch a Precept, would have ſcarce favoured their 
own Bodies, much leſs. have had Mercy upon their 
poor Bondſmen and Beaſts; but by this wiſe Provi- 


ſion, this great Burden was taken off, But on the + *. 
other hand, as a longer Liberty would too much 


have robbed the Maſter's Time, and bred Idleneſs, 
by this wiſe Proviſion, of only one Day of Reſt, 
to ſix of Labour, that Inconvenience was alſo pre- 
vented. e 

Thus the wiſe Governor of the World hath ta- 


ken Care for the Diſpatch of Buſineſs. But then as 
| II 
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toolong Engagement about worldly Matters, would 
take off Mens Minds from God and Divine Mat- 
ters, ſo by this Reſervation of every Seventh Day, 
that great Inconvenience is prevented alſo ; all be- 
ing then bound to Worſhip their Great Lord and 
Maſter, to pay their Homages and Acknowledg- 
ments to their infinitely kind Benefactor; and, in a 
Word, to exerciſe themſelves in divine, religious 
Buſineſs, and fo keep up that ſpiritual Temper of 
Mind, that a perpetual, or too long Application to 
the World would deſtroy. 1 
This, as it was a good Reaſon for the Order of 
a Sabbath to the 7eus; ſo is as good a Reaſon for 
our Saviour's Continvance of the like Time in the 
* Chriſtian Church. | 
| And a Law this is, becoming the infinitely wiſe 
„ Creator and Conſervator of the World; a Law, 
not only of great Uſe to the Perpetuating the Re- 
membrance of thoſe greateſt of God's Mercies then 
. commemorated, but alſo exactly adapted to the 
5 Life, Occaſions, and State of Man; of Man living 
| in this, and a-kin to another World: A Law well 
| . calculated to the Diſpatch of our Affairs, with- 
j © put hurting our Bodies or Minds. And fince the 
: Ia is ſo wiſe and good, we haye great Reaſon 
then to practiſe carefully the Duties incumbent up- 
on us; which will fall under the Conſideration of 
; the | ; 
II. Thing I propoſed, the Bafin of the Day, 
0. hich God hath reſerved to himſelf, And there 
are two Things enjoined in the Commandment, a 
5 Ceſſation from Labour and worldly Buſineſs; and 
| that we remember to keep the Day Holy. 
ſv 1. There muſt be a Ceſſation from worldly Bu- 
* ſineſs, or a Reſt from Labour, as the Word Sab- 
bath (3) ſignifies. Six Days thou ſoalt de all thy 
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Wort, but the Seventh is the Sabbath of the Lord thy 
GOD, (not thy Day, but his,) in which neither 
thou, nor any belonging to thee, ſhall do any Wark. In 
which Injunction it is obſervable, how expreſs and 
particular this Commandment is, more than others, 
in ordering all Sorts of Perſons to ceaſe from Work. 
2. We muſt remember to keep the Day Hoh. 
Which Remembrance is another Thing alſo in this, 
more than in the other Commandments, and im- 
lies, | 4 
. 1, That there is great Danger of our forgetting, 
neglecting, or being hindered from keeping the 
Day Holy, either by the Infirmity and Carnality of 
our own Nature, or from the Avocations of the 
World. 8 
24h, That the keeping it Holy, is a Duty of 
more than ordinary Conſequence and Neceſlity, 
And of greateſt Conſequence this is, 
_ Firſt, to perpetuate the Remembrance of thoſe 
grand Works of Go commemorated on that 
Day; in the firſt Ages of the World, the Creation; 
in the Middle Ages, the Creation and Delivery from 
Egypt; and under Chriſtianity, the Creation and ' 
Redemption by Chriſt. Which Mercies, without 
ſuch frequent Occaſions, would be ready to be for-- 
gotten or diſregarded, in fo long a Tract of Time, 
as the World hath already ſtood, and may, by God's 
Mercy, [till ſtand, | 1 
Second y, To keep up a ſpiritual Temper of Mind. 
by thoſe frequent weekly Exerciſes of Religion, 
hath been already mentioned. 144%; as 
Thirdly, To procure Gop's Bleſſing upon te 
Labours and Buſineſs of our ſix Days, which we. 
can never expect ſhould be proſperous, if we are 
negligent of Go p's Time. For how can we expect 
Gop's Bleſſing upon a Week ſo ill begun, with a 
Neglect, or Abuſe of Gop's firſt Day? And there- 
fore if we become et” in the ot if 
* E'4 
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Loſſes, Troubles, or Pangers befall us, let us re- 
flect how we have ſpent the Lord's Day; whether 
we have not wholly neglected it, or abuſed it in 
Riot, or made it a Day for taking Journeys, for 
more private Bufineſs, and leſs ſcandalous Labour, 
as the Cuſtom of too many is. ws 

Thus having ſhewn what Reaſon there is to re- 
member to keep Holy the Day dedicated to Gop, 
I ſhall confider how we are to keep it Holy, and 
ſo conclude. Now the Way to keep it Holy, is not 
by bare reſting from Work; for that, as a Father 
faith, is Sabbatum Boum & Afinorum, a Sabbath. of 

Beaſts : But holy Acts are the proper Hulineſs for a 
Holy Day, celebrated by rational Beings. Among 
all which, the grand, principal, and moſt univer- 
fally practiſed, is the Publick Worſhip of GOD, the 
aſſembling at the Publick Place of his Morſpip, to 
pay (with our Fellow-Creatures) our Homages, 
Thanks, and Praiſes to the infinite Creator and Re- 
deemer of the World. This, as it is the moſt rea- 
ſonable Service, and proper Buſineſs for this Day, 
ſo is what hath been the Practice of all Ages. It 
was as early as Cain and Abel's Days, Gen. iv. 3. 
| what was practiſed by religious Perſons in the fol- 
lowing Apes, till the giving of the Law; and at the 
giving of That, God was pleaſed to order Places, 
and his particular Worſhip, as well as the Seventh 
* Pay: The Tabernacle and Temple were appoint- 
Lud by God's expreſs Command; beſides which, there 
were Synagogues all over the Nation; ſo that in our 
\ ©. *Saviour's Time every great Town, or Village, had 


de, or more in it, and Jeruſalem 460, or more (c). 

pe Worſhip of theſe Places, our Bleſſed Sa- 
viovr was a conſtant and diligent Frequenter of. 
It is faid, He went about all the Cities and Villages 


2 Tell in their Synagogues, and Preaching, and 
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Healing, &c. Mat. ix. 35. And St. Luke reporteth 
it as his conſtant Cuſtom and Practice, Luke iv. 16. 


And as his Cuſtom was, be went into the Synagogue on 


the Sabbath-Day. 4 

Having thus mentioned the Practice of CHRIST, 
it is not neceſſary I ſhould ſay much of the Practice 
of his Apoſtles, and the following purer Ages of Chri- 
ſtianity, who, in ſhort, as their Duty was, diligent- 
ly followed their great Maſter's Example. They did 
not think it enough to read and pray, and praiſe God at 
Home, but made Conſcience of appearing in the Publick 


r from which nothing but Sickneſs and abſolute 


eceſſity did detain them, and if Sick, or in Priſon, or 
und:r Baniſhment, nothing troubled them more, thaw 
that they could not come to Church and join their Devo- 
tions to the common Services. If Perſecution at any 
Time forced them to keep à little Cloſe ; yet no ſooner 
was there the leaſt Mitigation, but they preſently re- 
turned to their open Duty, and Publickly met all toge- 
ther. No trivial Pretences, no light Excuſes, were 
then admitted for any one's Abſence from the Congrega- 


tion, but, according to the Merit of the Cauſe, ſevere * 


Cenſures were paſſed upon them, &c. to expreſs it in 
the Words of one of our beſt Antiquaries (a). 


The Publick Vorſbip of Gov then, is not a Mat- 
ter of Indifference, which Men have in their own 
Power to do, or omit, as they pleaſe; neither is it 


enough to read, pray, or praiſe God at Home, (uns 
leſs ſome inevitable Neceſſity hindereth;) becauſe 


the appearing in G op's Houſe, on bis Day tis an ng 


Act of Homage and Fealty, due to the Cazaton, 
2 Right of Sovereignty we pay him. And the with- 

holding thoſe Rights and Dues from Goo, is a 
kind of rejecting God, a diſowning his Sovereign- 


ty, and a withdrawing our Obedience and Service. 


{4) Dr. Cawt's Primitive Chriſtianity, part 1. chap: 7. 
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And this was the very Reaſon why the Profanation 
of the Sabbath was puniſhed with Death among the 

. Jews, the Sabbath being a Sign or Badge of the Gop 
they owned and worſhipped (e). Thus Exod. xxxi. 
13. My Sabbaths ye ſhall keep; for it is a SIG N be- 
teween me and you, throughout your Generations; that 
ye may know that I am the LORD, that deth ſanfify 
vou; or, as the Original may be rendered, A Sign to 
acknowledge, that I Jehovah am your Sanctifier, or 
your God: For as our learned Mede obſerves, To be 
the San#ifier of a People, and to be their God, is all 
one. So likewiſe very expreſly in Ezek, xx. 20, 


2— 


ce. At this Day it is cuſtomary for Servants to wear the 
Livery of their Maſters, and others] to bear Badges of their 
Order, Profeſſion, Servility, etc. So in former Ages, and 
divers Countries; it was uſual to bear Badges, Marks, and 
igns- on divers Occaſions, In Exel. ix. 4. I Mark was to 

be fet on the Forehead of thoſe that lamented the Abominations of 
the City. The like was to be done upon them in Rev. vii. 3. 
and ix. 4. So the Worſhippers of the Beaſt, Rev. xiii. 16. 
were to receive a Xapalua, A Mark in their right Hand, on 

' gheir Forecheads, Thoſe, Xagdyuale, ' EQpayidic, Badges, &c. 
were very common. Soldiers and Slaves bear them in their 
Arms or Foreheads; ſuch as were matriculated in the Heteriz, 
or Companies, bear the Badge or Mark of their Company; 
and whoever liſted himſelf into the Society of any of the 

. - faveral Gedi, received a Xagaſua, or a Mark in his Body, 
(commonly made with red-hot Needles, or ſome burning in 
the Fleſh,) of the God he had lifted himſelf under. And 
aftes Chriſtianity was -planted, the Chriſtians had alſo their 
of the Creſi. And not only Marks in their Fleſh, Badges 
a their Cloaths, etc. were uſual ; but alſo the Dedication 
| * 82 Days to their imaginary Deities. Not to ſpeak of their 
er. Feſtivals," etc, the Days of the Week were all dedicated to 
4 ſorfi& df their Deities. © Among the Romans, Sunday and Mon- 
day, to the Sun and Moow; Tueſday to Mars; Wedneſday 

to Mercury, &c. So our Caren Anceſtors did the ſame ; Sun. 

day and Monday, (as the Romans did,) to the Sun and Moon; 

Tueſday to Tuyſes; Wedneſday to Woden ; Thurſday to They ; 
Friday to Friga ; and Saturday to Seater ;, An Account of which 
Deities, - with the Figures under which they were worſhip- 
ped, may*be met with in our learned Ferfegan, chap. iii, p. 
68. 13 "x FY 3 n 
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Hallow my Sabbaths, and they ſhall be a Sign between © 
me and you, that ye may know that I am the LORD 
your GOD, or rather as before, to acknowledge that 
I FEHOVAH an your GOD. | 

The Sabbath being thus a Sign, a Mark, or 
Badge, to acknowledge God to be their God, it 
follows, that a Neglect or Contempt of that Day, 
redounded to Gop; to flight that, was ſlighting 
God; to profane that, was to affront God; for 
the Puniſhment of which, What more equitable 
Penalty than Death? And although under Chriſ- 
tianity, the Puniſhment is not made Capital, yet 
have we no leſs Reaſon for the ſtrict Obſervance of 
this Holy Day, than the Jets, but rather greater 
Reaſons. + For the Gop we Worſhip, is the ſame: 
If after ſix Days Labour, he was, by the Seventh, 
owned to be Gop, the Creator; no leſs is he by 
our Chriſtian Lord's-Day : If by the Celebration 
of the Sabbath, the Remembrance of their Delive- 
rance from the Egyptian Bondage was kept up, 
and God acknowledged to be the Effector thereof; 
we Chriſtians have a greater Deliverance, we own: 
our Deliverance. from Sin and Satan, wrought by 
a greater Redeemer than Moſes, even the Bleſſed 
Jzsvs, whoſe Reſurrection, and the Completion of 
our Redemption thereby, was performed on the 
Chriſtian Lord's-Day. * b 

And now, to ſum up, and conclude theſe In- 
ferences, and ſo put an End to this Part of my 
Survey: Since it appears, that the Works of the 
Loxp are ſo great, ſo wiſely con rived, ſo aceu- 
rately made, as to deſerve to be enquired into; 
ſince they are alſo ſo. manifeſt Demonſtrations of 
the Creator's Being and Attributes, that all the 
World is ſenſible thereof, to the great Reproach 
of Atheiſm: What remaineth? But that we fear 
and obey lo great and tremendous a Being; that 
ye be truly thankful for, and magaify and my 
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his infinite Mercy, manifeſted to us in his Works. 
And foraſmuch as he hath appointed a Day. on 
Purpoſe from the Beginning, for theſe Services, 
that we may weekly meet together, commemorate 
and celebrate the great Work of Creation; that we 
may pay our Acts of Devotion, Worſhip, Homage, 
and Fealty to him; and ſince this is a wiſe and ex- 
cellent Diſtribution of our Time, What ſhould we 
do, but conſcientiouſly and faithfully pay Gop 
theſe his Rights and Dues? and as carefully and 
diligently manage Gop's Time, and diſcharge his 
Buſineſs then, as we do our own upon our ſix Days; 
particularly that with the pious Pſalmiſt, We love 
the Habitation of God's Houſe, and the Place where 
bis Honour dwelleth; and therefore take up his good 
Refolution in Pſal. v. 7. with which I ſhall con- 
clude; But as for me, I will come into thine Houſe in 
the Multitude of thy 1 and in thy Fear will I 
worſhip towards thy Holy Temple. 

Now to the ſame Infinite Gop, the Omnipotent 
Creator and Preſerver of the World, the moſt gra- 
cious Redeemer, Sanctifier, and Inſpirer of Man- 
kind, be all Honour, Praiſe, and Thanks, now 
and ever. Amen. bd 
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